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HERE tiday. THERE Zines 


WATURAL GASOLINE 
Propane 
\so-Butane 
Butane 
lso-Pentane 
Normal Pentane 
Hexane 
Heptane 
Heavy Naphtha 


STA-VOL-ENE 


. or when you want it! You can depend 
upon WARREN’S expanded production, 
storage and transportation facilities. We 
are ready to meet your demands for 

WARREN'S Stabilized NATURAL GASOLINE or STA-VOL-ENE, so vital 
to blending a modern motor fuel. When you blend with WARREN’S, you 


are assured of higher octane rating, greater volatility and low front end 


factors which are synonymous with a Knockless, Quick-Starting, Carbon- 
Free, Uniform motor fuel with Smooth Acceleration . . . Its Increased 
Vapor Pressure decreases sales resistance at the filling station. 


WARREN'S 
NORSWORTHY, 
TEXAS 
TERMINAL 





The new % Proportioneers, Inc. % Automatic 


Treet-O-Control regulates chemical injection in direct 
proportion to the demand of any process variable. 
Fluctuations in the metered variable create corre- 
sponding air pressures in the line actuating the 
Treet-O-Control positioner which, in turn, regulates 
the stroking rate of the Treet-O-Unit metering pump. 
Treating chemicals, additives, dyes, inhibitors, per- 
fumes, etc., can therefore be proportioned in known 
and prescribed quantities with dosage adjustment to 
1 part in 400 without interruption to the continuous 
process. Treet-O-Unit metering pumps can be obtained 
in sizes ranging from a few cubic centimeters per 
minute to 7.5 gallons per minute and will handle 
viscous and non-viscous fluids with equal accuracy. 























FOR METERING 
PROCESS CHEMICALS 


























Write for complete information and 
recommendations. 


Write to %PROPORTIONEERS, INC.%, 412 Harris Ave., Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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Availability. 
M. Van Winkle 


A Method of Estimating the Pour Points of Blends of 
Petroleum Stocks 
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I. Kari Natter and ©. D. Van Viiet 
New in Radiant Heating for the 
Petreloum ! 


@ffords precise control “of the * pime-temperature curve of 
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Petrochemical E:gineer at Rocket Fuels 
A ann of the premmt status and trends of « potentially important 
fuel use 


Marshall Sittig 
ProductesPert Viger ncescecseesers 
Products—Part 


The mechanics and chemistry of a Poe of bap ch ge methods based 
upon the splitting vd the sulfur Pp ted temperatures and 
in ~ vapor 
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Use of Aluminum etroleu nery Equipment 
yy te f actual re, ~ da, _o im tanks, heat er- 
changere, instrument cod and insulation weatherproofing. 

E. E. Kerns and W. E. Baker 
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accident ratio 65 percent in five Ohio refineries. 
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T. Effinger, M. L. Renquist, J. G. Wilson and A. Wachter 
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Gladewater Plant Adds Perco Reforming Unit 
Description of how new skid-~mounted Perco unit permits a email refinery 
te continue octane ———. 

H. A. Grebe, A. L. Miles and K. W. Seed 


Abstracts 
Compiled by Dr. Leslie and Dr. H. B. Coats 
of United dae Patents Pertaining to Petroleum 


Be nse by Dr. Heinz Heinemann 
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I-R Equipment Serves the 


Worlds Largest Cat Cracker 


and the 


Worlds Largest Vacuum Still 








at the huge Gsso) Bayway Refinery 


Big things have been happening at the Esso Standard 
Oil Company’s Linden, N. J., refinery. 

Recent expansion included the addition of a new 
fluid catalytic cracking unit, and a new vacuum pipe 
still—each,' the largest of its kind anywhere in the 
world! Both units were designed and engineered by 
the Standard Oil Development Company. Construction 
was by C. F. Braun Company of Alhambra, Calif. 

In an installation of this size there is a tremendous 
amount of equipment required . . . blowers; compres- 
sors, both reciprocating and centrifugal; condensers; 
ejector units; pumps, including condensate, circulating- 
water, feed water, boiler-feed, etc. This machinery 
serves the cat cracker and the vacuum still both 
directly and in supporting roles. 

It is significant to note that a large part of this 
machinery is Ingersoll-Rand equipment . . . machines 
that are built to stay on stream. 


Ingersoll-Rand -~ASNMIZIIES 


BROADWAY YORK 4, N. Y. 603.14 f intai 
™ - —_ ing the required vacuum on the new Vacuum Pipe Still: 


DF-120 weided-steel- plate barometric condensers for use 
as precoolers. 








COMPRESSORS © AIRTOOLS © ROCK DRILLS 


TURBO-BLOWERS © CONDENSERS © CENTRIFUGAL PUMPS 
DIESEL AND GAS ENGINES An 875-F40 second stage ejector. 
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A +g A feed water 

sociated uipment “LR 
IMRVHis" condensate pumps and 
an I-R 14% BSFL condensate pump. 


1-R 4HT4 high-pressure boiler feed An I-R 8APHC.2 vertical con- 
installed at the main boiler Sa py ae ee ee 


An I-R centrifugal ges compressor, driven by « 2750 hp = 
turbine, serving the absorber tower. This is the first installati pumps 
using centrifugal compressors for this service. . 


An I-R Surface Condenser serving the gas- Ingersoll Rand 24ALV salt-water circulating 
compressor turbines. The condenser is a pumps serving the salt water pumping station, 
two-pass, vertically divided unit. which is 100% I-R equipped. 
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INVERTED BUCKET te 
STEAM TRAPS . “ , wy ~/i 
« Si» ore, . 


nel 


DUAL GRAVITY TRAPS 


‘ 


for-Every Petroleum a. y Use 
4 MANY companies have standardized on 


Armstrong for every trapping application 
because: 


1. Stocks of parts and “spares” are simplified. 


2. There is an Armstrong Factory Representa- 

tive nearby to give prompt, helpful service. 

3. Armstrong traps are noted for dependability 

AIR RELIEF and ate unconditionally guaranteed to give 
ss Seas COMPLETE SATISFACTION. 


Now fsa good time to order the traps you need. 
Write for CATALOG H. GAS TRAPS 


ARMSTRONG MACHINE WORKS 


©. 852 Maple St., Three Rivers, Michigan 


x 
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Build it quickly 

... economically 
with “Contury: 

APAC 


Track-side building with both exterior and interior walls of "'Century’’ APAC 


Whatever your construction plans— interior, exterior, new 
structures, or modernization—you’ll build better, at less 
cost, with “Century” APAC ...Keasbey & Mattison’s 
versatile asbestos-cement structural sheet. 


Consider the advantages of building with APAC: It’s a 
low-cost. material of stone-like durability. Application is 
quick and inexpensive: Sheets are large size (standard 
4’ x 8’); are easily cut and fitted on the job; can be 
fastened with ordinary nails or screws. Labor costs are low. 


And APAC needs but a minimum of maintenance! The all- 
mineral asbestos and cement composition resists weather 
and moisture—can’t burn—is unaffected by rodents or 
termites and will not rust or rot. The attractive natural 
gray surface never needs protective painting! 


These are just a few of the many reasons why so many 
plants are using ““Century” APAC for siding, office panel- 
ling, fire-resistant sheathing in shops and stock-rooms, 
storage bins, linings for elevator casings, shower stalls 
—to name but a few uses. We’ll be glad to send you 
complete information on “Century” APAC, and the name . 
of your nearest distributor. Write us. 


KEASBEY & MATTISON gry <Stremadewsitesies... 


COMPANY + AMBLER = PENNSYLVANIA it serve mankind since 1873 
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STEEL PLATE FABRICATORS 
AND ERECTORS SINCE 1913 
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Only Pennies for maintenance! 


Except for replacement of a valve 
strip after many months of service, the 
Worthington Air Compressors at Stand- 
ard Oil pany in Baltimore have 
operated two, three and four years 
without any maintenance expense. 

Such lormance proves the econ- 
omy and dependability of the Wor- 
thington Air Compressor. In addition 
to the exclusive Worthington Feather* 
Valve (simplest, lightest, tightest ever 
built), the model illustrated above 
also has Worthington’s own automatic 
variable capacity control—most accu- 
rate, flexible and simple control avail- 
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able. And Worthington’s high-efficiency 
intercooler needs less mine less power, 
less attention. 

To become familiar with the “why” 
of Worthington’s 50-year leadership in 
compressors, write for bulletins on Wor- 
thington compressors. And for a wide 
range of equipment for the petroleum 
industry, ranging from pumps and en- 
gines to refrigeration erred 
vestigate domaenadinh orthington. 
Worthi Pump and Machinery 
Corporation, Compressor Division, 
Buffalo, New York. 





PRODUCTS HANDLING... 
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Nordstroms in a products pipe line pumping station. 


MNartibous Vabvet 


NOW AUTOMATICALLY LUBRICATED WITH 


PATENTS APPLIED FOP 
Hypermatic lubricant makes tremendous improvement in Nordstrom valves. Being energizable it 
self-seals, self-feeds, keeping the valves in a 100% lubricated condition, for prevention of leakage 
and insuring most positive operation. Maintenance costs are cut to the minimum. 


.. infinitely safer with NORDSTROMS 


@ In handling petroleum products you first consider safety. That 
calls for ever-tight valves, free from freezing, free to turn easily, 
positively sealed around the ports regardless of line pressure. Note 
how perfectly the Nordstrom design fits these. specifications. The 
tapered plug is pressure lubricated, held tight on its unexposed seat 
by resilient means; the lubricated seat permits easy rotary turning 
of the plug, as contrasted to metal-to-metal unlubricated seats in 
common types; “Sealdport” lubrication surrounds each port to pre- 
vent leakage; the plug can be hydraulically jacked when required. 
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For handling gasoline, distillates, butane, propane and other petro- | 
leum products, Nordstroms have no equal. They keep upkeep down. & 


ROCKWELL MANUFACTURING COMPANY 


400 North Lexington Avenue * Pittsburgh 8, Pennsylvania 


Atlanta, Boston, Chicago, Columbus, Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco, Seattle, Tulsa 
++. and leading Supply Houses ¢ Export: Rockwell Manufacturing Co., international Division, 7701 Empire Stote Building, New York 1, N. Y. 





Nordstrom valves in a products pump station. Nordstroms on products line in pump house. Nordstroms on connections to gasoline storage tan! 
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Among the various Super Refractories by CARBORUNDUM 
you will find several unique properties not usually associ- 
ated with refractory materials. Amazingly high resistance 
to abrasion is one. Another is chemical stability — particu- 
larly in the presence of acids and acid fumes, and even 
it temperatures far above those that most metals w ill stand. 


An example of an application where these character- 


istics are important is in ducts to and from SO, con- 
verters. Here, high velocity SO, and SO, gases at 1100°F 


create very corrosive and erosive conditions. To counter- 


act the chemical attack and the scouring action of these 
gases, linings made of CARBOFRAX silicon carbide ma- 
terial (one of the Super Refractories by CARBORUNDUM) 
are used in all vulnerable portions of the ducts. 


A quite similar use for CARBOFRAX linings is found in 
muriatic acid furnaces, hydrogen cyanide converters, SO, 
and SO; recovery systems, sulphur burners and other re- 
lated equipment 

Do any of these suggest possible applications? Bear in 
mind that immunity to acid attack and resistance to abra- 
sion are only two properties of this one particular Super 
Refractory. As you can see in the box opposite, CARBOFRAX 
materials have many other interesting characteristics 

Information on all the types of Super Refractories by 
CARBORUNDUM is now available in booklet form. It out- 
lines just what these unique materials can be made to do. 
May we send you a copy? No obligation, of course. Just 
use the coupon on the opposite page. 
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This advertisement — one of a series — is presented in the 
belief that in the unusual properties of the various Super 
Refractories by CARBORUNDUM lies the key to many new 
or improved processes. We would like to talk over specific 
jobs with anyone who sees such possibilities. 





Principal characteristics of 
CARBOFRAX Super Refractories 


© Outstanding abrasion resistance — at all temperatures from room» to well 
above 2600°F. Successfully used to line coke and ore chutes and dust 
collectors. A good example of high temperature use is for skid rails in 
slab-heating furnaces. 

@ Far stronger, in all temperature ranges, than practically all other 
refractories. 

@ Very high thermal conductivity. Made-to-order for checkers, recuperator 
tubes and tile, muffies, hearths, linings for water-wall boilers, and similar 
applications. 

© Low and uniform coefficient of expansion — .000005 per degree C between 
25° and 1400°C. Spalling is rarely experienced. 

© Readily withstand temperatures up to and often well above 3000°F. 
Excellent heat-shock resistance. Unaffected by temperature changes that 
will quickly ruin other refractories. 

@ Remain extremely hard at elevated temperatures, and therefore resist 
clinker or slag ahesions. 

@ Inert to acid attack. 











CARBOFRAX refractories are available 2s brick and as are highly resistant to erosion by molten glass; or 
special shapes molded to very close tclerances—includ- make excellent insulators; or are unusually light in 





ing fitted joints, tubes, etc. They are not, however, a —_ weight. The special qualities of these special-purpose 
universal cure-all, and should be applied with caution _ refractories may go hand-in-glove with one of your 
where molten metallic oxides or molten bases are processes. Why not check up? The coupon wil! 
present. They will not withstand hydrofluoric acid. bring you the story—or one of our engineers w.!! 
However, there are other Super Refractories by CARBO- be happy to talk over your specific problems. Wc 
RUNDUM that are applicable in these cases—particularly _ believe it could be mutually profitable. 
MULLFRAX electric furnace mullite, ALFRAX electrically 
fused alumina, and MONOFRAX fused cast refractories. 
In our new booklet on Super Refractories, you'll 


—_— ome =anesenesasanlliiaeasase 
Dept. 1-51 
Refractories Div., The Carborundum Co. 
Perth Amboy, New Jersey 


Please send your free booklet on properties of 
Super Refractories 


find information about materials which, for example, 





THE CARBORUNDUM COMPANY 


Refractories Division Perth Amboy, N. J. 











"Carborundum,” Carbofrax,”  Monofrax,*" Mullfrax” and “ Alfrax”’ areregistered 
trademarks which indicate manufacture by The Carborundum Company 


: 


Zene____ State 
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T. R. HARRIS, of Monsanto Engineering Soles, 
diagraming the Monsanto-Ross- Wilde process. 


Sulfuric acid—problem today and tomorrow 


Today's shortage of sulfuric acid is a 
problem that may well extend into the 
future. There are two factors indicating 
that it will remain long after the present 
®@mergency is over. First, sulfuric acid, 
most important of the heavy chemicals, 
is being used in more and more prox 
@ases. Second, regardless of sulfur sup- 
plies, the increased use of sulfuric acid 
May make it difficult to obtain in 
Mesired quantities 


You can take a long stride toward solv 
ing your problem by recovering fresh, 
clean sulfuric acid from most types of 
refinery waste acids and from HS with 
a Monsanto-Ross-Wilde Sludge Recov 
ery Unit. This unit can be linked with 
your present sulfuric acid plant, or can 
be built as a unit with a Monsanto 
designed contact plant which produces 


new, white acids 


Monsanto-designed units will handle 
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any type of fluid sludge without altera- 
tion, hence the plants will not become 
obsolete through changes in your proc- 
esses which may result from reduced 
alkylation demand. Equipped with 
automatic controls, these easy-to- 
operate plants require a minimum of 
manpower 


Why not investigate this means of 
easing your sulfuric acid and waste 
disposal problems? At your request, a 
Monsanto representative will bring you 
complete information without cost or 
obligation. Write, wire or telephone 
MONSANTO CHEMICAL COMPANY, 
Organic Chemicals Division, 1776-E S. 
Second Street, St. Louis 4, Missouri. 


Advantages of Monsanto-Designed Plants 


AUTOMATIC CONTROLS, incorporated directly into 
the package unit, reduce manual attention to a 
minimum in the Monsanto-Koss- Wilde installation 


VARIOUS TYPES OF SLUDGE, containing low or 
high concentrations of acid, can be processed in 
Monsanto-designed plants 

EVEN HIGH-VISCOUS SLUDGE can be processed in 
the Monaanto-Roas- Wilde Unit by mixing it with 
more-fluid sludge 


WRITE FOR BOOKLET describing the Monsanto- 
Ross-Wilde process of sludge acid recovery. 





MONSANTO 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY...WHICH SERVES MANKIND 
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Carry high overloads 
with high efficiency 


STEAM GENERATING 
UNITS 





Two 27,500 pounds per hour units, in- 
stalled at Brown-Forman Distilless Cor- 
oration, Louisville, Ky. Features large 
urnace volume in limited space, with 
high ratio of radiant heating surface. 


CLA Mt. Carmel Public Utility, Mr. Carmel, 

ss Illinois, is served by this 60,000 pounds 

per hour unit. Generous steam liberating 

is surfaces and steam space permit wide 
fluctuations in load. 


70,000 pounds per hour steam or 
at Humble Oil and Refining ..———— 
Johnsue, Texas. An efficient, high-duty 
unit with water cooled furnace, using 
refinery gas fuel. 


Vogt builds a complete line of bent tube steam 
generators, designed to burn solid, liquid, or gas- 


eous fuels to meet specific operating conditions. 
Superheaters, air preheaters, economizers, water 
walls, and soot blowers can be readily incorporated. 
Bulletins with general information and showing 
typical installations are available upon request. 


HENRY VOGT MACHINE CO. 


LOUISVILLE 10, KENTUCKY 


BRANCH OFFICES: 
NEW YORK, PHILADELPHIA, CLEVELAND 
CHICAGO ST. LOUIS, DALLAS 
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Platforming Unit to 
Upgrade Kendall Straight 
Run—Add Facilities 

for Defense 


By Howard V. Smith, 
Kendall Refchog Company 
Ou: decision to install a 1500 barrel 
Platforming unit was made in recognition 
of the constantly upward trend of gaso- 
line octane ratings for the knockless oper- 
— - ation of increasingly 
fn higher compression 
q ") motors. However, 
from the beginning 
possibilities inherent 
in this type of plant 
for the production 
of petro-chemicals 
were thoroughly ex- 
plored and excess ca- 
pacity was incorpo- 
rated in the design so 
that modification 


Howard V. Senith could be made at a 
later date for that purpose. 


for Higher Octane 

A survey of gasoline quality in the 
nearby Pittsburgh area revealed the fol- 
lowing average octane ratings for house 
brand and premium motor fuels: 

Research Motor 
Method Method 

House Brand 86.2 80.2 

Premium 91.8 83.1 

Bradford Grade Penna. crude, to which 
Kendali, being one of the largest pro- 
ducers of 100% Pennsylvania grade lub- 
ricating oils, is committed, contains a 
relatively high proportion of low octane 
gasoline and naptha which cannot be 
brought up to the above standards by 
the addition of tetraethyl lead alone. 

This crude runs about 40% gasoline 
and naphtha, boiling up to 400°F. end 
point. Sulphur content is low and the 
combined product has excellent volatility. 
The research octane number is 50 clear 
and 70 with 3cc’s TEL. Twenty-three 
per cent of the crude oil is available for 
cracking in the Dubbs continuous coking 
plant which yields 77 per cent of cracked 
gasoline and polymer on the charge. 
Thermal reforming of straight run 
naptha is included in the Dubbs plant 


operation. 


All Processes Explored 

Our engineers made a thorough study 
of available processes before reaching a 
decision that Platforming offered the 
most economical solution to our problem. 
Engineering studies showed that thermal 
reforming to the extent considered eco- 
nomical would still leave the anti-knock 
quality of the product short of the ulti- 
mate goal. 

Pilot plant studies in the Universal Oil 
Products Company’s laboratories demon- 
strated that the Platforming process would 
convert the 400 end point full boiling 
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range gasoline into 95 octane gasoline 
with 3cc’s TEL, with a yield of more than 
90 per cent by volume. Details of this pilot 
run are expressed in the following table: 


Straight Run Reactor 
Gasoline Charge Platformate 


API Gravity 64.9 58.0 58.2 
IBP 90 180 102 
5% 117 201 134 
10% 136 211 150 
30% 198 235 188 
50% 243 264 225 
70% 290 306 262 
90% 358 360 327 
95% 381 377 304 
EP 394 399 411 
RVP 10.3 0 9. 
Octane Ratings 

F-1 Clear 50 40.2 


61.2 

38.0 

5 60.8 
Consideration of Defense 

Requirements 

Another consideration was the fact that 
in the event of a drastic shift in require- 
ments due to the impact of a defense or 
war economy on the nation, our Plat- 
forming facilities could be converted to 
the production of aromatics, aviation 
gasoline components, benzene, toluene 
and other petro-chemicals which might 
be needed for military purposes. While 
this conversion would require certain 
modifications in the unit itself, as well as 
additional feed stocks from outside sources, 
the change-over would not radically dis- 
rupt our operations and full utilization of 
the new unit would be possible. 

Special Design Features 

The plant design for our Platforming 
unit, incorporates some special features, 
particularly applicable to our circum- 
stances. Since our charging stock is well 
fractionated and free from heavy ends, it 
was decided that a suitable reactor charge 
stock could be prepared from it by dis- 
tilling off the light ends in a depentanizer. 
Utilization of this method instead of a 
prefractionator, reduced size of the equip- 
ment as well as the operating cost. 

Air contamination of the charge stock 
will be minimized by blanketing the 
charge tanks with dry gas from the vapor 
recovery unit of the refinery. The depen- 
tanizer overhead will be depropanized to 
produce a blending stock for volatility 
control. Depropanizer overhead will be 
charged to the Platformer stabilizer to 
reduce butane loss. Recycle gas and re- 
actor charge will be mixed before enter- 
ing the heater and heated as one stream 
instead of separately. 

Our new Platforming unit was designed 
by Universal Oil Products Company in 
collaboration with our engineering de- 
partment. It is being erected by Procon 
Incorporated, and is expected to go on 
stream in March of 1951. 
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The Nicholson “High Ratio” trap will 
open its valve wider and have larger capacity than 
the low ratio trap. 


F you were asked, “Which of the two differential This is a reason why a Nicholson thermostatic trap 

pistons sketched above will require the least pres- operates faster and keeps a unit full of live steam. 
sure drop before the piston assembly can move up?” And, may we add, it’s one of the advanced features 
you would obviously answer, “The one at the left". that are influencing plant engineers increasingly to 
Because of the higher ratio between the areas of standardize on Nicholson. 


its upper and lower pistons. 


Now the line pressure in a thermostatic 
bellows trap is analogous to that in a dif- 
ferential piston. The higher the ratio of 
bellows area to discharge orifice area the 
less the pressure drop required before the 
bellows will contract and open the dis- 
charge valve. 


Getting down to cases, the Nicholson 
thermostatic trap has a larger bellows than 
any other trap of this type, while its dis- 
charge valve orifice is approximately equal 
in size to any other trap. This gives a 
higher ratio and causes the Nicholson trap 
to operate on the least temperature dif. 
ference between steam and condensate. 


Now take the case of two traps with 
discharge valves of equal size and assume 
that they are operating at a given tem- 

perature difference. 


Catalog 250 contains 
capacity tables, install. 
ation diagrams, and 
dats, charts and for- 
mulae for determining 
the proper size trap. 


W.H. NICHOLSON & C0. 


207 OREGON ST., WILKES-BARRE, PA. 


Sales and Engineering Offices in 53 Principal Cities 
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s - : : ARE YOU WORKING ON ANY PROBLEMS 
J | INVOLVING THE INSULATION OF PIPES? 
Pi SLESF Os LET THIS HELPFUL FACT FINDER GIVE YOU... 
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ioe INSULA n ... Btu Loss 
: ... Surface Temperature 
ed Tm -..Eificiency of 


- UNIBESTOS: 
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FIND THE FACTS ABOUT 


2 GREAT 
PIPE INSULATIONS 


UNIBESTOS No. 750 
—for temperatures up to 750° F. 


UNIBESTOS No. 1200 
—for temperatures up to 1200° F. 


WRITE today, on your company letterhead, giving your title or function. 
A “Fact Finder” will:be sent to you together with complete information on 
UNIBESTOS Pipe Insulations No. 750 and No. 1200. 


UNION ASBESTOS & RUBBER COMPANY 


DEPT. 1823 * 332SOUTH MICHIGAN AVENUE «+ CHICAGO 4, ILLINOIS 
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ALLMUL PERFORMANCE » 


You, too, may discover new and truly important ways to 

save money with B&W ALLMUL—the new performance- 

proved, electric-fused mullite firebrick. B&W engineers 

have designed special mass production methods to produce PERFORMANCE 
this incomparable firebrick at a cost hitherto considered VS 
impossible. One result is the performance vs. price ratio od 


charted at the right. And it’s a big result, economically. PRICE 





Another is a long list of Allmul repeat orders for the most 
severe service applications — ferrous and non-ferrous melt- 
ing furnaces, slag melting furnaces, glass tanks, checker 
chambers, ceramic kilns and many others. 

The properties described in the panel below explain why 
Allmul eliminates need for frequent furnace relining, cuts 
maintenance and saves valuable production time. 





If you have not already investigated this remarkable new 
firebrick, we urge you to do so at once. The sooner you 
start using B& W Allmul, the greater your ultimate savings 
will be. SEND FOR NEW BULLETIN R-29. 

ALLMUL is another important refractories development by BOW 


engineers who have continuously established new standards in indus- 
trial furnace refractories for the past 30 years. 





CHECK THE PROPERTIES OF ALLMUL! 
Here’s how B&W Alimul stood up under stand- 
ard tests. 

SPALLING—!2 cycles of heating to 2550F and chill 
ing in cold air and water spray. Result—no loss. 


HOT LOAD DEFORMATION—|!/, hours at 3050F 
under load of 3600 pounds per square foot. Result— 
less than 2% deformation. 


PERMANENT VO - 
ING—Alter 5 hours of 3200F. Result—tess. than BABCOCK 


V2% change. 
FACT—no other firebrick in Allmul's price range can & Wi * COX 


match its performance. Fact—no mullite brick at any 
price can better the performance of B&W Allmul. srw enas Onmces: a5 =~ 
| UOERTY St. may 
a 


























BAW REFRACTORIES PRODUCTS — B&W 80 Firebrick - B&W Junior Firebrick + B&W 80 Gloss Tank Blocks + B&W Insulating Firebrick 
BAW Refractory Cestables, Plastics and Mortars * OTHER B&W PRODUCTS—Stationary & Marine Boilers and Component Equipment... 
Chemical Recovery Units... Seamless & Welded Tubes . . . Pulverizers . . . Fuel Burning Equipment ... . Pressure Vessels . . . Alloy Castings 
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DUCTILE IRON 
A Revolutionary Metallurgical Development 


DUCTILE IRON is a cast ferrous prod- 
uct which combines the process aa- 
vantages of cast iron with many of 
the product advantages of cast steel. 


No longer in the pilot-plant stage, 
this new material is now produced 
and sold on the basis of specifications. 
Not only are its individual proper- 
ties exceptional, but no other com- 


mon engineering material provides 
such a combination of excellent cast- 
ability and fluidity, with high 
strength, toughness, wear resistance, 
and machinability. 


Actually, “ductile iron” denotes not 
a single product, but rather a family 
of ferrous materials characterized by 
graphite in the form of spheroids. . . 


a form controlled, in a broad sense, 
by small amounts of magnesium. 
Presence of spheroidal rather than 
flake graphite gives this new prod- 
uct a ductility that is unique among 
gray cast irons. 

Four important types of ductile iron 
now being produced commercially 
are tabulated below. 





REPRESENTATIVE MECHANICAL PROPERTIES 
OF COMMERCIAL HEATS OF DUCTILE IRON 


Pearlitic in structure. Provides good mechanical! 
wear resistance. 


Pearlitic-ferritic in structure. Provides strength and 


Tensile Yield toughness combined. 
strength, strength, Elongation 
Grade psi psi per cent 
90-65-02 95/105000 70/75000 2.5/5.5 
80-60-05 85/95000 65/70000 5.5/10.0 
60-45-15 65/75000 50/60000 17.0/23.0 


Usual 
condition 
As-cast 

Ascast* 
Annealed 


A fully ferritic structure usually obtained by short 
anneal of either (A) or (B). Provides optimum 
machinability and maximum toughness. 


225/265 
195/225 


140/180 Higher phosphorous content than preceding grades, 


80-60-00 85/95000 65/75000 





1.0/3.0 230/290 Ascast 


also higher manganese. Provides high strength and 
stiffness, but only moderate impact strength. 








SOME UNIQUE PROPERTIES 
OF DUCTILE IRON 


1. Its elastic modulus, about 25,000,- 
000 psi, is virtually unaffected by 
composition or thickness... 


2. It can provide a chilled, carbidic, 
abrasion-resistant surface supported 
by a tough ductile core. No other 
single material can combine these 
properties...its only counterpart 
being a tough material coated with 
a hard welded overlay. 


3. As-cast ductile iron of 93,000 psi 
tensile strength has the same ma- 
chinability rating as gray iron with 
a strength of 45,000 psi. 

4. Annealed ductile iron can be ma- 
chined at a rate 2 to 3 times that of 
good quality gray iron. 

5. It can be satisfactorily welded. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


A Gulf Publishing Company Publication 
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APPLICATIONS 


Automotive, agricultural imple- 
ment, railroad and allied industries 
apply ductile iron, as-cast and heat 
treated, in components too numer- 
ous to detail. 


Machinery, machine tools, crank- 
shafts, pumps, compressors, valves 
and heavy industrial equipment such 
as rolls and rolling mill housings, 
utilize its high strength and rigidity. 


In scores of engine, furnace and 
other parts serving at elevated tem- 
peratures, it provides oxidation and 
growth resistance heretofore un- 
available in high carbon castings. 


Other applications include paper, 
textile and electrical machinery, 
marine equipment, and pipe. 


AVAILABILITY 


Send us details of your prospective 
uses, so that we may offer a list of 
sources from some 100 authorized 
foundries now producing ductile cast 
iron under patent licenses. Request 
a list of available publications on 
ductile iron... mail the coupon now. 





twe.ew oF | SERVICE 





pee ae, eee errry 
The International Nickel Company, Inc. 
Dept. PR, 67 Wall Street 
New York 5, N. Y. 


Please send me a list of publications on: 
DUCTILE IRON 

Name sn .. Title 

Compan ~ —— 

Address 


a —— 


67 WALL STREET 
NEW YORK 5, N.Y. 
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- ++ handling bulk materials 
of every description 
at phenomenal savings 


pare 


/ 
Gss9) Esso Standard Oil Company, well 


known for sound management, uses 
the Dempster-Dumpster System 


Esso Standard Oil Company is among the hundreds of cost minded man- 
ufacturers, both large and small, using the Dempster-Dumpster System 
of bulk materials handling . . . the system recognized across the nation 
for its efficiency and ability to reduce costs. 


The Dempster-Dumpster System of materials handling consists, basic- 

ally, of one truck-mounted Dempster-Dumpster and any number of de- 

va tachable Dempster-Dumpster Containers, which are spotted at conven- 

e s ient materials accumulation points inside and outside buildings. Con- 
tainers are available in a wide variety of designs best suited to the 

protes show the three simple stages of serv type materials handled—be they bulky, light or heavy . . . solids, liquids, 


Icing @ container. One man, the driver, and ° 
th oontah Geaaiiite aon enn or dust... trash or rubbish. 


(pete eee btm, acageconee The Dempster-Dumpster System reduces equipment together with in- 

TiadeoBennciee Ganteines veeus t 62 vestment and operation costs . . . eliminates standing idle time . . . elim- 

Bacity up to 12 cw. yds inates re-handling of materials . . . and increases efficiency, sanitation 
and good aati” It will pay you to investigate the Dempster- 
Dumpster System now! A product of Dempster Brothers, Inc. 


One Dempster-Dumpster Services All Containers. . . All Designs. . . All Sizes 


aa 


DEMPSTER BROTHERS, 551 Dempster Bidg., Knoxville 17, Tennessee 
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We have 
been asked: 





“What is the best insulation 
for process lines which 
must be taken down for 
occasional cleanings ?” 








— -_— 
ee ee ——— ati 





An engineer writes—“We have several hundred 
feet of process lines which must be taken down 
every few months for cleaning. These lines 
operate at a temperature of about 500° F. 
Which kind of pipe insulation do you recom- 
mend for this type of service?” 


In this case, we suggested Bestfelt insulation 
for the lines. 


This highly efficient pipe insulation is con- 
structed of built-up layers of crimped asbestos 
papers having approximately 33 layers per inch 
of insulation thickness. This construction gives 
Bestfelt covering unusual strength and high 
resistance to breakage when the process lines 
are occasionally taken down and cleaned. 





This insulation also is an excellent material for 
fabrication of flange or other fitting covers which 
must be removed and replaced frequently. In 
addition, it will withstand vibration better than 
other types of insulation recommended for use 
in its temperature range. ° 


Bestfelt can be wired in place over the line, 
then covered with rosin-sized paper and sewed 
or pasted canvas. The insulation need not be 
removed each time lengths of pipe are taken 
down for cleaning. 


Helping you arrive at the most practical solu- 
tion to any insulation problem is part of the 
day-to-day job of Armstrong engineers. The 
next time you’re up against a problem 
call in one of these men. Just get in touch (ay 


with the Armstrong office nearest you. 


SEND US YOUR QUESTIONS: If you have any questions on 
the use or application of either high- or low-temperature 
insulation, please do not hesitate to write to us, We'll do 
our best to give you a prompt and practical answer. Just 
address a letter or post card to Armstrong Cork Cum- 
pany, 7505 Maple Street, Lancaster, Pennsylvania. 





ARMSTRONG’S INDUSTRIAL INSULATIONS 
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O. Big Fowand Ftip Dun The Measurement and Transmission of Low 


nah 


NTRUDUGING = 


BROWN DIFFERENTIAL CONVERTER 


(pneumatic-balance flow transmitter) 








Functional schematic cross-section of the 
Brown Differentio! Converter .. . showing its 
utilization of the pneumetic-balance principle. 


Apres long and rigorous testing in the 
field, the Brown Differential Converter is 
ready to set new high standards of sim 
plicity and precision in the measurement 
and transmission of flow 


Operating on the pneumatic-balance prin 
ciple, this compact and lightweight unit 
converts differential pressure at the orifice 
into a proportionate output air pressure 
which is a measure of flow. Range is con 
tinuously adjustable, from 0-20 to 0-200 
inches of water. All adjustments are easily 
and simply made, without special tools or 
extra parts 


BROWN 


INSTRUMENTS 


Applicable to a wide range of continuous 
processes, the Brown Differential Con- 
verter is the forerunner of an entirely new 
series of pace-setting developments made 
possible through Brown Creative Instrumen- 
tation. For detailed information write for a 
copy of new Catalog 2281 and call in 
our local engineering representative for a 
discussion of your process needs. Offices in 
more than 80 principal cities of the United 
States, Canada and throughout the world 


MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, 4498 Wayne Ave 
Philadelphia 44, Pa 








The New Model L 


GRINNELL 
CONSTANT-SUPPORT 


@ 16 spring sizes to meet the entire range 
of loads from 141 Ibs up to 19,530 Ibs. 


3 physical structures to accommodate 
total travel requirements of 2'+ inches, 
5 inches and 10 inches maximum. 


Wider load range for each hanger size. 
Greater total travel. 


Field load adjustment can be accom- 
plished by turning a single bolt. 


The total travel of sizes 1 through 12 
inclusive may be changed in the field. 


The hanger is nearly symmetrical and 
the load coupling is suspended from 
the center of the hanger. 


Grinnell Constant-Supports maintain full 
safety factor in supporting high tempera- 
ture, high pressure piping. They provide 
constant support to piping subject to ver- 
tical movement, in all positions of travel. 
Non-resonant. Mass-produced from stand- 
ard precision parts. Individually calibrated 
for each installation. Minimum headroom 
required. Data sheets available. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


- es —_—— SRE A NR ee rm i 


GRINNELL COMPANY, INC., Providence, R. |. Warehouses: Atlanto + Billings + Buffalo * Charlotte © Chicago 
Cleveland * Cranston * Fresno * Kansas City * Houston + Long Beach * Los Angeles + Milwaukee * Minneapolis + New York 
Ocklond + Philadelphio + Pocatello + Sacramento + St.lovis + St. Povl * SonFranciso + Seattle * Spokane 
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New 


Fawley refinery 


chooses... 


STAINLESS STEEL BUBBLE TRAYS 
by Gilbarco 


EUROPE’S LARGEST REFINERY — At Faw GILBARCO’S new alloy BUBBLE TRAYS offer all these refinements for refining 
ley, England, Gilbarco Bubble @ ADVANCED DESIGN — Greater resistance to loading deflection. Increased 
Trays will help make possible a accessibility to all tray levels. Greatly reduced joint leakage, minimum packing. 
daily crude oil processing capacity @ EASILY CLEANED —F lush chimney mounting holes. One-man top-side removal 
of more than 100,000 barrels. of bubble caps. The inherent resistance to adhesion of smooth alloy metals, 


“DUO-LEVEL” TRUSSES and IMPROVED BUBBLE CAPS 


TWO TRAYS are supported by a common truss in 
the longer spans—means greater rigidity with 
lighter weight. Access for cleaning, inspec- 
tion, or replacement is far easier. 


BUBBLE CAPS — new design permits quick, easy 
removal by one man working from top side. 
There are no flanges or projecting edges 
around holes to slow up cleaning operations. 


AVAILABLE IN ALL LIGHTWEIGHT METALS 
Gilbarco with its large staff of experienced GILBERT & BARKER 


engineers stands ready to fulfill the needs of 


your proce ess design. MFG. co. 


West Springfield, Mass.—Toronto, Canada 
Established in 1865 
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UTOMATIC CONTROL 
mEL-D 


a 
ya 
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This blending process at Sun Oil Company's new lube 
oil packaging plant at Marcus Hook Refinery, utilizes 
this battery of Hammel-Dahl Control Valves. 


The versatility of this equipment permits production of a 
wide range of blends. 


HAMMEL-DAHL COMPANY 


243 RICHMOND STREET, PROVIDENCE 3, R. 1., U.S.A 
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Service based on Production ... Cyanamid's 
plants at Ft. Worth, Texas, and Michigan 
City, Indiana, offer prompt service to all 
refining creas. 


Service bosed on Research... endiess loboratory 
work helps develop cotalysts wited to eoch 
refiners needs 


Service based on Experience ...Cyanomid’s knowledge of 
the refining industry forms the basis for sound judgment in 
helping customers solve their catalyst problems. 





Cyanamid’s technical service for the users of AEROCAT® Synthetic 
Fluid Cracking Catalysts is more than just files, reports, and slide rules. 
Much more. It represents a group of experts who are intimately 
acquainted with refinery operation and know fluid catalysts backwards 


and forwards. 


With these men, it’s what you can’t see in their brief cases that’s most 
important—knowledge, vision, and the ability to. follow your problem 


through to its solution. 


Backing this personal service is Cyanamid’s long record of plant expan- 
sion and catalyst improvement to meet the petroleum industry's needs: 


1942... Cyanamid starts production of synthetic fluid cracking catalysts 
at Ft. Worth to help refiners meet the demand for high octane fuel. 


1946 ...Cyanamid expands Ft. Worth plant. 


1946...Cyanamid becomes the first company to manufacture micro- 


spheroidal cracking catalysts on a commercial scale. 


1948...Cyanamid expands production of MS catalyst at Ft. Worth 
in anticipation of growing demands. 


1951...Cyanamid builds new MS plant at Michigan City, Indiana, as 


refining demands continue to grow. 


Ghorteut to Cat Cracking Efficiency 


Vision, Experience, Facilities, Service ...is the combination that en- 
ables Cyanamid to produce better chemicals for the petroleum industry: 
AEROLUBE® Additives for motor oils...AERO* Specialty Catalysts 
for chemical processes...Gasoline Dyes and Drilling Mud Chemicals. 
To learn more about these products and how they can help you... 








send today for samples and literature. °Trade-mark 





° Caneel 


Wh Perf. C a ° 
en pene 4: AMERICAN Cpanamid COMPANY 
all on Cyanamid PETROLEUM CHEMICALS DEPARTMENT, DIV. PT 5 


30 Rockefeller Plaza, New York 20, N. Y. 
In Canade: North American Cyanamid Limited, Toronto and Montreo! 

















EASIEST TO PUT INTO OPERATION — Calibrated control actions EASIEST TO SERVICE —Inherently simple design, using the fewest 


save 


can 


Series 500 controller merely by duplicating the setting. Thus cinch to service 


controller adjustments can be standardized for any process through system in exact calibration even after complete disassembly and 


out 


hours of shutdown. Reset, derivative and proportional values possible parts, 


be exactly reproduced at any time on the same or any other 


a plant or national organization reassembly 


ONLY BRISTOL SERIES 900 
CONTROLLERS GIVE YOU 
THIS EASE OF OPERATION 


When you wish to reproduce a previous control action or duplicate one 
taking place at some other point, the Bristol Series 500 Air Operated Con- 


troller permits you to do it merely by setting a dial. 

Or, should the instrument require servicing, only one simple adjust- 
ment is needed to calibrate the control system and put it back in operation. 
Almost anyone can service this instrument. 

Furthermore, users report that the Bristol Series 500 Controller requires 
practically no maintenance. 

This outstanding instrument—a product of 60 years of experience—is 
completely described in Bulletin A120. THE BRISTOL CompPaNy, 111 


Bristol Road, Waterbury 20, Conn 


AUTOMATIC CONTROLLING, RECORDING AND T 


30 


plus extremely close-tolerance manufacturing ... 


make the instrument thoroughly interchangeable, trouble-free and a 
. For example: only one simple adjustment puts the 


BRISTOL SERIES 500 CONTROLLERS are 
offered in five types—on-off, proportional, re- 
set, derivative, reset plus derivative—to con- 
trol temperature, flow, pressure, liquid level, 
humidity, pH. Conversion from one type to 
another can be made by the user. Model 
shown has external-manual station with me- 
chanical interlock for test and service. 


ISTOL 


ELEMETERING INSTRUMENTS 
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DROP MOTOR MAINTENANCE 
COSTS to a new low by reducing motor 
cleaning operations. And this new 
Allis-Chalmers Type APZZ explosion- 
proof motor makes maintenance costs 
lower than ever before on this type of 
motor. 


Here's Why 

Concealed air passages have been elim- 
inated; dirt cannot build up to cause 
overheating. Cooling air is blown over 
the ribbed cast iron frame and bearing 
housings carrying dirt away with it. 
How about oily dirt that sticks? It can 
be wiped or blown off without stopping 
the motor. 


Texrope and Vori-Pitch ore Allis-Chaimers trademarks. 


 ALLIS-CHALMERS 


May, 1951 


Rigid Construction 
The frame is rigid cast iron which not 
only has high inherent corrosion resist- 
ance, but also holds bearings in align- 
ment. Bearings are pre-lubricated at the 
factory and should need no attention 
for years. Tappe d holes with pipe plugs 
to permit regreasing and to provide 
grease relief are standard equipment. 


Get All The Facts 
The new Allis-Chalmers Type APZZ 
explosion-proof motor is built in all 
NEMA standard frame sizes from 224* 
to 505. Your A-C Authorized Dealer 
or District Office has complete informa- 
tion. Call today or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for Bul- 
letin 51B6145. A-3399 


1 Gulf Publishing Company Publication 


hat Cleans Itself 








Sold... 


Applied... 


Serviced... 


by Allis-Cholmers Authorized Deolers, 


Certified Service Sho; 


ps ond Sales Offices 


throughout the country. 


CONTROL — Monveal, 


mag 
tion 
fon 


netic and combine- 
storters; push but- 
stations ond compo- 


nents for complete con- 


trol 


TEXROPE — Belts in 
oll sizes and sections, 
stenderd and Vari- 
Pitch sheoves, speed 
changers. 


% 


systems. 


PUMPS — Integral 
motor and coupled 
types from % in. 
to 72 in. discharge 
and up. 





© 


*Similar 
ventilated 


APKK, als 


design non- 
motors Type 
© available in 


frames 203 to 224 in- 


clusive, 











Flow Port re 
duces fluid turbulence to a 
practical minimum. 





ol 


Seat Rings of end-seated type 
ore screwed into the body. 





Sure-Grip Malleable Handwheel 
for non-skid gripping even with 
heavy gloves. 


Brass Liner on Glands assures 
greater resistance to corrosion 
and scoring. 





WALWORTH 





iron body gate valves 


with screwed or flanged ends 


60 EAST 48nd STREET 


For complete information on these 
new Walworth Iron Body Valves, see 
your local Walworth distributor, or 
write for bulletin 106. 


WALWORTH 


valves and fittings 


NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 





T-head Disc-to-Stem connection 
on OS&Y types provides 
stronger connection, prevents 
loosening of disc by corrosion 


32 





Bronze Back-Sect Bushings in 
bonnets of OS&Y valves. 





Solid Web Type Disc in OS&Y 
valves for greater strength and 
longer service. 





Hinged Giand Eye-Bolts on 
OS&Y valves permit faster, 
easier repacking under full 
pressure. 
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ANGLO-IRANIAN OW CO. LTD 


ARGENTINE GOVERNMENT 
OU FIELDS 


ARGENTINE MINISTRY OF WAR 
ATLANTIC REFINING CO 

ATOMIC ENERGY COMMISSION 

BRITISH AMERICAN O11 CO. LTD. 

CANADIAN OfL REFINERIES, LTD 

CALIFORNIA REFINING CO. 

CHAMPLIN REFINING CO. 

ClE. DE RAFFINAGE SHELL-BERRE 

CHE. FRANCAISE DE RAFFINAGE 

CHE. INDUSTRIELLE DES PETROLES 

CITIES SERVICE OL CO. 

CITIES SERVICE REFINING CORP. 

COLGATE-PALMOLIVE-PEET 

CONSOLIDATED REFINERIES, LTD 

CONTINENTAL O11 CO. 

CORY BROTHERS & CO., LTD. 

CREOLE PETROLEUM CORP. 

DIAKEL CORPORATION 

EL DORADO REFINING CO. 

ESSO STANDARD Olt CO. i é : 
GENERAL PETROLEUM CORP. H q . 

OF CALIFORNIA } : 2 eeeesoul iy. 
GLOBE Of & REFINING CO. e 
GULF OM CORP. 

HUMBLE OfL & REFINING CO. 
IMPERIAL CHEMICAL INDUSTRIES 
IMPERIAL OfL LTD. { | / d p fi 

KANOTEX REFINING CO. I 7 ~ > t ia 7070 
KENDALL REFINING CO. i} 4 Uc as, ru IVeCr an anti reeze 
LEVER BROS. 


SAIS tries oe in the raw... for Shell: 


MARINE O11 REFINERS OF 
AFRICA, LTD. 


MATHIESON CHEMICAL CORP. 
McCOLL-FRONTENAC O11 CO. LTD. 
MID-CONTINENT PETROLEUM CORP. 
MITSUBISHI OL CO., LTD. 
NATIONAL PETROLEUM 

COUNCIL OF BRAZIL 
PAN AMERICAN REFINING CORP. 
PENNZOL CO. 
PHILLIPS PETROLEUM CO. 
POLYMER CORP.. LTD. 
a en 
SHELL CHEMICAL CORP. 
SMELL Of CO. 
SHERWIN-WILLIAMS CO. 
SINCLAIR REFINING CO. 
SKELLY OFF CO. 


SOCIETE DES RAFFINERIES DE 
PETROLE DE LA GIRONDE 


SOCHETE GENERALE DES 
HMUILES DE PETROLE 


SOCIETE INDUSTRIELLE BELGE 
DES PETROLES 


SOCONY-VACUUM FRANCAISE 
SOCONY-VACUUM Ol CO. 


I THE ML W. Kerzoce Company 


STANDARD Oil CO. (OHIO) 
STANDARO Ou CO. A SUBSIDIARY OF PULLMAN INCORPORATED 


OF CALIFORNIA 
SWIFT AND CO. 
TEXAS CO. 
UNION OfL CO. OF CALIFORNIA 
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UTAH O11 REFINING CO. A . re m 
WASATCH Olt CO. for fifty years an integral part of processing history 
WOOD RIVER OIL & REFINING CO. : 
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This year is Kellogg's fiftieth of service to in- 
dustry. At this time naturally, as a group of men— 
known collectively to the modern business world as 
The M. W. Kelloge Company—we can think back 
nostal gically. We can remember the chimney stacks 





“Harnessing the Specialties...’ 


In previous issues of this magazine, camera 
“portraits” of M. W’. Kellogg today have bi gh- 
lighted the major aspects of Kellogg's widely 
diversified chemical, process, metallurgical and 
equipment development program 

This month, development work in the spe- 
cialty of chemical engineering leads logically to 
the introduction of the jountainhead of Kellogg's 
service to industry—Process Engineering 


] FROM THE BROAD CANVAS of Kellogg development activity, let 
e us turn to the specifics of chemical processing—starting with the 
Chemical Engineering Development Group. The chemical unit 
processes and operations are its responsibility, including heat exchange 
solvent separation, diffusion and the action of fluidized solids (pictured) 
the latter vital to modern refinery processing 


4 BUT ALL THIS DEVELOPMENT work has only one end purpose 5 FIRST TO CONTACT any customer are those engineers charged 
° More efficient processing plants, achieved cither through improved * with creating the optimum process sequence—combinations of two or 
processes or improved process equipment. Thus Process Engineering is more processes—to accomplish a desired industrial task. Thus, they work 
llogg serves industry. The Process continually with dollars-and-cents as well as throughput, stream efficiency 
n of varied talents, varied experi and product quality. These process specialists are supported in this work by 

a sizeable Economics Group which is an integral part of the department 


ily the fountainhead through which Ke 
me 


i 
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Engineering Department is made up of 


nce inctions 
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we built in 1901... the first crude vessels for oil industry today. For that reason, we are present- 
refiners in the ‘teens ... our first combination unit. ing this series of monthly camera studies which 
The forty-odd Fluid cat crackers built in these document our belief that a truly integrated or- 
years. But, after all, The M. W. Kellogg Com- ganization can better serve industry to achieve 
pany is only a factor as it is able to serve greater earning power. This is No. 4 in the series. 
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cage DEVELOPMENT GROU P =_= aces such volumes as the ANOTHER VALUABLE CONTINUING STUDY by the chemical 
2. pictured above t our inch it documents three years’ 3. development engineers concerns the “fluidynamics” of fractionating 
1 the field of heat exchange towers, pointing toward more efficient bubble towers of all types. These 
sulted in improved design of Kellogg heat exchangers studies are constantly contributing to increased tower efficiency and may 
ip has worked out liquid-vapor equilibrium constants soon be responsible for the design of smaller bubble towers with as great 
ixtures under all manner of conditions or even greater throughput than the ones in current use 





BACK OF THESE two groups are the Process-Unit Engineers— 

al studies of specific projects. Much of the stimulation 7. each group specializing in a particular process or type of processing 

it people for new processes comes from this group who These engineers “live” with their particular process, devote their entire 

ve to perform processing functions at lower operating costs time to its improvement. These are the engineers who prepare for all 

with smaller initial invest its and to obtain simultaneously improved Kellogg projects, the detailed process designs, flowsheets, etc., which are 
yield and quality products incorporated into Process Data Books, like the one shown here 


NEXT MONTH 


in the fifth in this series of camera studies of M. W. Kellogg today you will see bou 
Kellogg handles “Details by the Million” in the important phase of Design Engineering. 
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For catalyst lines a man can walk through for process piping that 
will exclude a mouse, Kellogg's exclusive fabricating techniques — bending, 
welding and stress relieving —_ produce piping that has appreciably longer 


service life in punishing process applications 


Top Welding Performance 


Pressure Vessels 
Vecuum Vessels 
Froctenating (olumas 
Orumms and Shells 
Heat Exchangers 
Process Piping 
h-pressure—th-temp 
Power Piping 
Bends and Headers 
Gromt One-Piece Bends 
forged and 
Weided Fittings 


Special Studies of un 
usual problems such 
es stress « rrosion 
raphitization to 

mg life and 


intenance 


Metollurgical Research 
by anized spe 
lists who heve 

” contri 


butions in this field 


Radial Brick Chimneys | : 6 PT" 
eee 


The M. W. Kellogg Com pa ny (A Subsidiary of Pullman incorporated) New York, Jersey City, Les Angeles, Tulsa, Houston, Toronto, London, Paris 


Exclusive Equipment for 
accurately analyzing 
stresses in piping and 
providing unique 
data for critical in 
stallations 


Complete Facilities for 
the fabrication of 
ste: products from 
smple forgings to 
specially cast bi 


metallic devices 


NEWS FOR OPERATORS IN WESTERN CANADA 


monTon 


Alt 


tly 


y Ke 


fice 


in shops and in the 
field by welders ac 
customed to working 


under X-ray checks 


Quality Control devised 
by metallurgical ex 
perts, embracing 
forming. heat treat 
ing and non-destruc 


tive testing 





PALMER 


mercury actuated Dial Thermometers 


now in three types to suit any requirements 


Rigid Stem 

Dial Thermometer 

Rigid stem tapered bulb, inter- 
changeable with standard industrial 
thermometer separable socket. 








Wall Mounted 

Dial Thermometer 

Wall mounted dial thermometer 
with flexible connecting armor. 


Case adjustable to easy 
reading position. 





Flush Mounted 
Dial Thermometer 


Flush mounted style for panel 
mounting with flexible 
connecting armor. 


All three types have 
a full 41/2” dial Face 








for accuracy: Mercury actuated . . . Fully Compensated by Invar Stem can be placed at any 
Compensation. Guaranteed Accurate 1 scale division. angle and case can be rotated 
for angularity: Can be adjusted to most readable position at to any readable position. 

any angle desired. 

for readability: Bold Black Numbers... 11” of scale Reading 

Dial face can always be placed in easiest readable position. 

for interchangeability: Always specify “PALMER” Separable 

sockets as they are interchangeable for Dial or Industrial type 

Thermometers. 


, THERMOMETERS, INC. i, 
Mfrs. of Industrial Laboratory, SEND FOR THIS BULLETIN 
Recording and Dial Thermometers For details on the New Palmer 
2515 NORWOOD AVE, CINCINNATI 12,0. | for Poimer Betton Stciay. 
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pay off with 


ALCO AIRCOOLERS 


Pioneered by one of the largest makers of heat 
exchangers, Alco Aircoolers are built to do 
just one thing and doit right—cool efficiently. 
To accomplish this, Aleo engineers have built 
into every Alco Aircooler design features that 
give you all five of these major advantages: 


Low Cost—goes way beyond first cost. Alco stand- 
ardized parts . . . broad heat-transfer experience 

. volume production ... plus correctly engi- 
neered safety factors . . . insure real economies in 
installation, operation and maintenance of Alco 
Aircoolers. 


Flexible Design—You can get either the radiator 
core or fintube type cooler from Alco, powered 


by electricity, steam, gas or oil. 


Efficient Performance — Induced draft design 
eliminates the chance of recycling hot air with a 
subsequent loss in heat transfer. 


Easy Maintenance—F ewer parts, easy accessibil- 
ity and better wearing characteristics m ike Alco 
Aircoolers a favorite with maintenance men. 


Quick Installation—F or fast field assembly, every 
part is marked and identified on assembly draw- 
ings so that no specialized labor is required. 


Why not put the big 5 to work in your plant? Send 
for the free catalog on Alco Aircoolers or call 
your nearest Alco Sales Engineer at Chicago, 
Cleveland, Houston, Kansas City, Los Angeles, 
New York or Tulsa. Plants at Dunkirk, N. Y. and 


Beaumont, Texas. 


ONE 
AIRCOOLER FROM THE ALCO LINE 





Hundred. 
aan Ss of Alco Air a 
cooling jac ket-water pa ~~ 


vapors, ete. 


© & Service 
engine-lube oils 


es roy 
ALCO AIRCOOLER, moDEi | 
c 
‘i ONDENSED SPECIFICATIONS 
i radiators—Fou, 6-ft, n 
*—S or 6 ft. dio — 
or fixed pitch,’ 4 & © blode—adiustoble 
Drive—Direct, 


jominal length, 


Electri 

can be furnished on pee 

Surface E : 
— = — 2,720 sq. t. Style T-5 (w 

Ze $9. ft. Style 7.1 (Oil Cor tte 
face Internal—450 ft i. 
Style T-1. Pebrea ian 


Face Area— 


-belt or Gear Cites 


ad T-5—347 sq. ft, 
46.4 sq. ft. 


In step with tomorrow— Aico Aircoo.ers, Heat Exchangers, Evaporators, Feed Water Heaters, Pressure Vessels, Pipe 
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Poocess Pump Cutout 
-Ovel 26,000 AF 


BIGGEST PROCESS PUMP INSTALLATION EVER DESIGNED AND MADE IN BRITAIN 


Two years ago, Shell commissioned the first distillation unit at Cardon, Venezuela and it has been 
é stream ever since. The process pumps operating in this distiller — along with units for 
rmal cracking, gas tail, high vacuum and other sections of the refinery, which went into 

peration s Route afterwards, were supplied by Sigmunds. 


ihe second distillation unit has been put in hand, and once more Sigmund are to 
“esponsible for the pumps. This new contract raises the total of Sigmund 
g equipment at the Cardon refinery to over 20,000 h.p., in a plant which 
have an intake of crude oil in the region of 140,000 Toveals a day when 
additional distillation unit is completed — sufficient to provide over a 

epbird of Britain's requirements of petroleum products. 


$2, Grosvenor Gardens, London, $.W.!. 


The process pumps - some 
of them for operating 
temperatures of 900° F — 
others made in 18.8.3. 
Stainless steei, are 
typical products of the 
Sigmund organization. 
Designed and engineered 
in one of the finest 
pump plants in the world, 
and, like all Sigmund 
pumps, built to give 
real service. 


1. Group of single stage 
slurry pumps type HO-N 
in catalytic cracking unit. 
2.Group of hot oil 
pumps of a total output 
of 3,000 H.P. 


New York address: 30 Church St., 7, N. Y. Tel.: Worth 4-3396 
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General view, Gulf Oil's Waddell 
natural gasoline plant, Crane County, 
Texos 


Nine Clark BA-6, 1200 bhp, gas- 
engine-driven compressors handling all 
gas compressing requirements in Gulf's 
Waddell, Texas plant. 


Petroleum Refiner 








For compressing 40,000,000 cu. ft. of gas 
per day under difficult conditions at 

Gulf Oil’s Waddell, Texas plant, 

Clark Compressors were given the job 


Compressing 40,000,000 cu. ft. of raw gas per day from 20 psig. suction to 
600 psig. discharge pressure is a man-sized assignment under amy circum- 
stances. But, at Gulf Oil Corporation’s Waddell gasoline plant, conditions 
present a real challenge ...a particularly tough one . . . and Clark Compres- 
sors were given the job! 


For here, in Crane County, Texas, Gulf is working with a two percent 
hydrogen sulfide gas. And Gulf is drawing this gas (containing 980 Ibs. of 
water vapor per million cu. ft.) from seven different fields . . . a condition 
which naturally involves considerable variation in the composition of the 
stream and is bound to affect the constancy of operating results. 


So, as one would expect, a complex problem was faced in meeting the 
three-compression-stage requirements. But the fact that Gulf is experiencing 
highly satisfactory performance from Clark Compressors in other installations 
... the fact that Clark “Big Angles” are widely known for their great flexi- 
bility of compressor cylinder staging — their smooth, flexible operation 
under varying pressure conditions — their super power and compactness 
that effect savings in building, foundation and maintenance — all played a 
part in Gulf’s decision to go to Clark! Nine Clark 2-cycle, BA-6, gas-engine- 
driven compressors, 1200 bhp each, are doing the job with eminent success. 





Complete data and literature on Clark Compressors are obtain- 
able from your nearest Clark representative. 


SEE the difference in 


CLARK BROS. CO., INC. One of the Dresser Industries OLEAN, N. Y. 


New York @ Tulse @ Houston @ Chicage « Boston © Washington © Los Angeles @ Birminghom @ Detroit @ Salt Loke City « Son Francisco 
Lender @ Poris @ Varese, italy @ Buenos Aires « Corocas, Venervele @ Lime, Peru @ Begote, Colombie « New Delhi, indica 


May, 1951—A Gulf Publishing Company Publication 














On thousands of applications in every field of manufacture, stepless 
variable speed operation assures exactly the right speed for every 
Operation . . . for every operator . . . the right speeds for each 
change in the consistency or shape of the materia! being processed. 
Such verioble speed operation pays off in higher rates of production, 
a more uniform better quality product and more efficient performance 
of your equipment and your operators. 

Master Speecrangers provide this infinitely voriable speed in on 
all-metal, mechanical variable speed unit whose compactness and 
durability are extra features which help you make a good job better. 
And nowhere else will you find variable speed drives that are so flex- 


ible, so easily adaptable and in such a wide range of types and sizes. 


For example, look at the plastic forming machine shown below. The 
Speedranger, on the drive unit incorporates an electric motor, a 
variable speed unit and a gear reduction . . . all standard Master 
units that easily combine into one compact, integral power package. 
This provides exactly the right speed, the, right features, in @ unit that 
you can mount right where you want it. 

Probably you will not need this same combination of features. 
However, the next time you need a drive for material processing, 
hendling, and conveying equipment; mixers and agitators; welding- 
positioners; machine tool drives; testing and calibrating equipment 
... to name only a few .. . see what a really remarkable job Master 
Speedrangers can do for you. Write for Data 7525, new twenty-four 
page booklet on Speedrangers. . 

ne 
THE MASTER ELECTRIC COMPANY 

DAYTON 1, OHIO ° 


especially when you use 


PEEDRANGERS 





ie 


} 
y\ 
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makes a 
good job better 
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4 WAYS TO REDUCE PUMP MAINTENANCE 
KEEP PUMPS IN SERVICE LONGER & 


1. Prevent STEM and SPRING breakage. Exclusive double &e¢ 


shock absorber built into Sims valves stops impact shock 


. Stop wear. Long guide of ROTATOR prevents cocking of 
DISC—assures even opening 


. Keep seating surfaces leak free. Only Sims guarantees 
the valve DISC will rotate every time it lifts 


. Stop valve slam and knock. Quiet operation is gained 
by cushioning moving parts and cutting resistance to 
flow through the SEAT with patented inclined ribs. 
This reduction of resistance allows cylinders to fill com 
pletely Pump capacity is increased 20% 


Sims Valves to fit your pumps. 


Sims valves are available in sizes 2%" to 15%" and 
all types—screwed, pressed, etc. and in decks—to 
iit all makes of reciprocating pumps. Illustration at 
right shows medium-size decks of popular type for 
refinery pumps Another popular size is the 48’ 
square deck with 48-442" Sims Inclined Port Rotat- 
ing Pump Valves 


The materials and workmanship of Sims valves 

and decks stand up under difficult pumping 

conditions 

Sims valve decks for a 12x 10x18 pump 


We are geared to give you rapid delivery to meet é 2 
16-4 inch long-service Sims valves in each. 


essential refinery requirements. 


New catalog shows how Sims valves fit any pump—how they work—efficiency and comparison charts, 
Send for your free copy today. 


SIMS PUMP VALVE CoO., INC. 


145 Hudson Street. New York 13, N. Y. M & M Building. Houston, Texas 
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Make H,SO, from HLS | 


WITH A CHEMICO PLANT 
































H»S DERIVED FROM H>S DERIVED FROM H»S DERIVED FROM 
COKE OVEN GAS NATURAL GAS REFINERY GAS 





Now that raw sulfur is in short supply, it 
has become necessary to manufacture sul- 
| furic acid from other raw materials such as 
| hydrogen sulfide. If you have hydrogen 
) sulfide available, it will pay you to investi- 
| gate Chemico’s practical and proven process 
’ for making H,SO, from H,S. Chemico’s 
new type sulfuric acid plant is especially 
well suited for this purpose. Or existing 
sulfuric acid plants can be converted. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 


EUROPEAN TECHNICAL REPRESENTATIVE: CYANAMID PRODUCTS, LTD., LONDON W. C. 2, ENGLAND Chemico plants are 
CABLES: CHEMICONST, NEW YORK profitable investments 
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WHEN STORING FLAMMABLE LIQUIDS 
IT PAYS TO BE 


FLAME ARRESTERS 


in combination with your, 


VENT VALVES 


Fig. No. 5800A Conservation Vent unit 
consisting of “VAREC” Vent Valve in 
combination with VAREC Flame Arrester 


i He belief that conservation vents or states that “a conservative policy is to 


breather valves alone will prevent travel 
of flame back into flammable liquid stor- 


age tanks is questionable because of the 


provide flame arresters in conjunction 
with other vent equipment on all cone- 


roof atmospheric tanks handling oils with 


many contributing factors. Careful au- a flash point up to 200° F. open cup.” 


thoritative analysis reveals that valves by 


“VAREC” Flame Arresters when used as 
a unit with “VAREC” Vent Valves give 


you full fire protection at extremely low 


themselves do provide some protection 
but this “protection” is by no means 


adequate under all circumstances. 
cost. Average installations run approxi- 


Safety authorities emphatically advise mately .1 of 1% of your investment in 
that “vent valves are not regarded as tank and products. Consult your nearest 
providing the required protection against “VAREC” representative or write for 


fire and explosion.” A textbook on safety further information. 


THE VAPOR RECOVERY | SYSTEMS COMPANY 
OMPTON, CALIFORNIA, U. S. A. 
a. Address: VAREC COMPTON USA ya i 
Tei “SCaapen, Wye. = rover Wish — Les Angelos — Sun Prencase — Seettie 
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IN YOUR PRODUCT DEVELOPMENT— 


You Need 


‘ 
Pe | : 4 
+¢ gqser*r), 
+» , eree c 
“se asttl., 


Product development programs are no 
longer “one-c.mpany” jobs. The bigger your 
program is, the more you have to rely on the 
other fellow—and the output of Ais research 
—to make your own succeed. 

Through its continuing development work on both basic and new 
industrial chemicals, General Chemical can help you “man the 
saw” in many ways: 

For example, General’s research has introduced a number of 
important new industrial chemicals. Some have proved the basis 
for customers’ development programs or the answer to their devel- 
opment problems. Among these helpful “tools” are: 

BORON TRIFLUORIDE AND COMPLEXES, versatile fluorine catalysts 
for organic reactions; SULFUR HEXAFLUORIDE, remarkable new 
gaseous dielectric ; GENETRONS", aliphatic fluorine compounds ; and 
SULFAN", stabilized sulfuric anhydride for sulfonations. 

For special process requirements, you may find General’s ability 
to produce commercial quantities of “custom-made” chemicals 
equally valuable to you. 

These are but some of the services our product development 
program offers. A personal discussion of your problems may suggest 
other ways it can “team up” with yours. Let’s review them. 

* Reg. U. 8. Pat. Of, 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


BASIC CHEMICALS 


FOR AMERICAN INDUSTRY 
OFFICES IN MAJOR INDUSTRIAL CENTERS FROM COAST TO COAST 
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Peres no better testimony to 
customer satisfaction than a 


REPEAT ORDER 


PIPE LINE 
COMPANIES 


1SO-FLOW 
FURNACES 


Throughout the world,in the 
petroleum, chemical and allied 


1SO-FLOW industries, Petro-Chem Iso-Flow 


FURNACES 
CHEMICAL Furnaces are performing in 


MANUFACTURERS , dca dp Gidtialindty enbve 
e A ( by the complete satisfaction of 
Eaokenw = 4b ib 


their operators. 


















REFINING 
COMPANIES 








GASOLINE 






instolled 








MANUFACTURING 
AND 385 
PRODUCTION 1SO-FLOW 


COMPANIES 


FURNACES 









1SO-FLOW 
FURNACES 












The Petro-Chem Iso-Flow Furnace 
repeat order record is a magnificent 
tribute to their design, construction 


and efficient performance. 
: 


PETR y CHEM 


ISO-FLOW : FURNACES 
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PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
120 EAST 41ST STREET, NEW YORK 17, WN. Y. 


Representatives: Bethlehem Supply, Tulsa and Houston - Flagg, Brackett 
& Durgin, Boston - D. D. Foster, Pittsburgh - Faville-Levally, Chicago 





Lester Oberholz, California - Gordon D. Hardin, Louisville, Kentucky 


You can make important savings in 
fuel by taking advantage of the quick 
heating characteristics of J-M Insula- 
ting Fire Brick. These light-weight 
brick permit a quicker rise to proper 
operating temperature in the furnace 
because of their low heat storage capa- 
city, and low thermal conductivity. 
Where furnaces are being intermit- 
tently operated these are two espe- 
cially important characteristics. 


@ For a full 3000F 


These same insulating materials can 
also be obtained in large size units 
called Johns-Manville Insulating 
Fireblok. This product has many ad- 
vantages over the smaller size fire 
brick for certain types of jobs .. . 
from both a construction and stability 
standpoint. The Fireblok units can be 
quickly applied because they are easy 
to cut and fit. Fireblok insulations 
provide additional heat savings be- 


For use to 2800F 


For use to |600F exposed 
For use to 2000F as backup 


4 


/ 


cause they reduce the number of joints, 
and require less mortar for bonding. 


Ic will pay you to let a Johns- Manville 
insulation engineer explain the many 
ways in which you can save by using 
these insulations in your furnaces. Just 
write for further information to Johns- 
Manville, Box 290, New York 16,N. Y. 








12 4-hr 








simeulotive service pone! test for 
JM. 3000, 24-hr soaking period for other brick 


3-20 
35 42 
80 120 
us 170 
0.0 at 2000 F 0.3 at 2300 F 
05—0.6 a 05—06 at 
2000 F 2,000 F | 


ist 
iv 
2.31 
2.70 


| 
| 
| 


fF | 2300 F 
r 2300 F 
“Conductivity is expressed in Btu in. per sq ft per F 
per hour of the desgnoted mean temperatures 





Note Above tests are in occordonce 
with A.S.1.M. tentative stonderds. 








Johns-Manville fobiit 


ae 
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The new BS&B“Climax” Type 
887 top flange mounted Liquid 
Level Control is the ideal, eco- 
nomical installation where a cor- 
rosive medium precludes the use 
of external piping. The type 887 
is exactly the same as the amaz- 
ing new 888 without lower cage 
housing. A hanger is provided 
to position the displacement ele- 
ment at the required level. 


BLACK, SIVALLS & BRYSON, Inc. 


New Cone Point Pivot is practi- 
cally friction-free. Torque tube and 
housing is removable and reversible 
without dismantling controller hous- 
ing. You can employ two torque 
tube housings for two pilots and/or 
mercury switches! 

Standard unit may be used for in- 
terface level control between two 
non-miscible liquids. Special floats 
available for specific gravity indica- 
tion or control. 

Available in three- and four-inch 
ASA flange sizes in iron, steel or 
special alloys. Larger size steel or 
special alloy flanges available for 
special applications. Write for new, 








Adv. Dept., Rm, 55F, 7502 East 12th Street fully illustrated catalog today! 


Kenses City 3, Missouri 


“Climax” Type 887 


INTERNAL TOP FLANGE MOUNTED 
LIQUID LEVEL CONTROLLER 





4 
4 
Ie 
1 
1 
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Dots on the globe indicate countries where cracking; reforming; Polyforming; coking; 
scores of post-war refinery and chemical lube oil manufacture by solvent refining, sol- 
seal “ by Lummus” vent dewaxing and clay treating; and petroleum 


chemicals production. 


projects carry the 
All classes of Lummus service— process design, 

engineering, construction—are represented in Each job—whether just starting, partially 
these overseas projects. In a number of completed, or on stream—bears the Lummus 
cases, combined projects constitute complete stamp of over-all competence and interna- 
oil refineries. tional experience. 

Processes employed include distillation; pro- We invite you to consult Lummus on your 


pane deasphalting; catalytic and thermal next project. 


THE LUMMUS COMPANY 


38S MADISON AVENUE, NEW YORK 17, N.Y. 


CHICAGO * HOUSTON * LONDON © CARACAS * PARIS 
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PROCESSING TANKS FOR CHERRIES 
AND SYRUP AT DAGGETT CHOCOLATE 
COMPANY, CAMBRIDGE, MASS. 


These tanks at the Daggett Chocolate Company process 
thousands of gallons of syrup and cherries. The syrup and 
cherries are used to make Daggett candies and are also sup- 
plied to ice cream manufacturers and bakeries. Rockwood Ball 
Valves help keep these tanks in operation by giving longer and 
better trouble-free service. These Valves are constantly in use 
and have been on the lines for over 2 years — and during that 
time required no maintenance. 
Floors are kept clean because when Rockwood Ball Valves 
are closed, they close tight and prevent syrup from dripping. 
Other makes of valves leaked as sugar would get into the valve 
slot and prevent a tight seal. 
Rockwood Ball Valves are also used to draw-off corn syrup 
and on draw-off lines on cooking kettles. 
Remember — every Rockwood Valve is designed and built 
to outlast any other valve on the market. See your distributor — 
see for yourself that Rockwood Ball Valves have the best 
engineering features your money can buy. Look for these out- 
standing features when you buy your valves —leak proof 2” Rockwood Ball Valve on corn syrup drow-off line. 
service, full round flow, easy operation, no maintenance. Tight seal of floating ball against synthetic seat 
Rockwood Ball Valves are recommended for 300 p.s.i. work- Prevents syrup from dripping on floor. 
ing pressure. Thousands of Rockwood Ball Valves are in service 
in oil refineries, food, paper, textile, chemical and rubber plants, 


etc. Write today for prices and sizes. 
Distributors in all principal cities. R O C KW O O D 
OD SPRINKLER COMPANY 
ROCK WO 102 HARLOW STREET 
WORCESTER 5, MASS 
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RSE vale Everto> | 


@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE © 


Ne. 782—Heavy Duty Rubber 
Seated Wafer Type Valve with 5° 
angle seated vane and enclosed 
geor reduction drive. Gland can 
be removed and stuffing box 
repacked without removing prime 


No. 739-740—Sixty-inch, 50-pound 


Heavy Duty Valve with geer reduc- 
: tien drive and hendwheel for 
hendling water at 40 psig. Vertical 
velve stem enclosed in steel pipe 


Simplicity wes 


Correctly engineered mechanically and metal- 
lurgically, all body assemblies of R-S Valves equal 
or exceed A. S. A. standards in every detail. These 
, No. 730—R-S Heavy 
valves are designed and constructed for rugged : Duty Fleer Stand for 
service and provided with such safety factors that aailiee tape 
. : . standard R-S hand- 
they will exceed service expectations as well as re- wheslepeated waive. 
duce pumping and blower costs. 


Consider also the few working parts, greater con- 
trol rangeability, the self-cleaning feature and 
the fact that R-S Valves are readily adapted to 


automatic operation. Know the rugged simplicity 





of R-S Valves, and get the most from your valve 





investment. 
District offices are listed in telephone direc- 


tories as, “R-S Products Corp’n Valves”. No. 767—A 3-Way Valve (Twe 24-inch 
125-pound Cast tron Valves bolted to 
: 125-pound American Standard Tee). 


4600 Germantown Avenue, Philadelphia 44, Pa. emergency operation. 


An S. Morgan Smith Company Subsidiary 
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Stop Expensive Slamming 
With the Cushioned Closing of 
CHAPMAN™<s* Check Valves 








Those words — cushioned closing — best describe 
the action of this unique check valve. The tilting 
disc works with the stream—opens easily, closes quickly, yet quietly. 
There’s no slamming — no resultant destructive stresses on the pipe- 


line. 





As a result of this smooth, cushioned action, maintenance costs are ata 


minimum and savings of from 65% to 80% in head losses can be ob- 
Cross-section of the Chapman Tilting 
tained over conventional-type check valves. Disc Check Valve illustrating the way 
that the balanced disc is supported on 
Send today for the bulletin describing this unusual valve. the pivot, with arrows showing the 

travel of the disc. A feature of the 
design is that the disc seat lifts away 


THE CHAPMAN VALVE MFG. CO. Sel 


INDIAN ORCHARD, MASSACHUSETTS eS 
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FOR LIQUID LEVEL CONTROL 
TRANSMISSION and INDICATION 
Pope toy 


_— = 
7 “ithe 


- - 
Cny tor td 7 aaldte 
New factory calibrating ad- 


justment makes possible ac- 
curate setting of proportion- 
alrange over full float length. 


Gyo toed , Failube 


—more compoct — 
new relay —easily 


easily removed 


Goyotoved Failuhe 


Operating medium and dia- 
phragm pressure gauges 
are glass-enclosed. © This improved Fisher Series 
2500 Level-Trol is designed to 
better meet the requirements of 
field service—to give longer life— 
ease of maintenance. It still com- 
bines proportional range and 
specific gravity setting in one 
simple adjustment. Die cast 
weather—proof pilot case with 
black enamel finish, and im- 
oved lock hasp. Series 2500 
Type 2500-249 Pilot Assembly is intbrchonmoable 
Level-Trol with Fisher Series 2405 Pilot As- 
semblies now in service. 


FISHER GOVERNOR CO. 
MARSHALLTOWN, IOWA 
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UNIFORMITY 


FILTER 


» 
The greater 
more efficient filtering — greater clarification of fil- 


trates, more complete recovery of solids. 


AT YOUR SERVICE 


Mt. Vernon-Woodberry’s staff of textile engineers is avail- 
able on request to help you with your problems in develop- 
ment or application of industrial fabrics. 


Branch Offices: Chicago « Atlanta « Baltimore 
Boston + Los Angeles « Akron 
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Sirmione 7 SULPHUR 














SCRUBBER 











Le] 
BOILER CONVERTER 














FEED WATER 





H S+AIR=SULPHUR 


SULPHUR PUMP 


...@ one-man operation with GIRDLER plant 





NE MAN can operate the average Girdler continuous- 
flow Sulphur Plant. neem aaa control the process, SULPHUR IS SCARCE! 
which is practically automatic. ARE YOU 
The basic process material —hydrogen sulphide—can be THROWING IT AWAY? 
removed easily from sour refinery gas, natural gas, or liquid If you remove hydrogen sulphide 
hydrocarbons by a Girdler Girborol Plant. got rapt me ape 
carbons, you should consider 
Up to 95 % of the sulphur present as hydrogen sulphide converting it into a valuable by- 


product. The acid gas stream from 
a Girbotol purification plant is 





can be recovered with a two-stage plant. A single-stage 


plant recovers up to 85 % of the sulphur. usually an ideal feed material for 
re , . : sulphur production. 
Write for complete information. The Girdler Corpora- sate sabia 








tion, Gas Processes Division, Louisville 1, Kentucky. 


™ CIROLER 220 
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sectional hairpin 
heat exchangers 


@ Brown Fintube’s interchangeability of parts, exacting design 
and precision manufacture has “licked” obsolescence. 


The sections can be used in one bank after another — on different 
duties — and different products. A bank can even be broken up and the 
sections shipped to two or more plants, miles apart, re-assembled and 
reused. Sections not in use serve as “stores” for other sections on 
stream. They are never obsoleted by changes in duty or plant re-arrange- 
ments. You can use and reuse them until they are completely worn out. 
Estimates and quotations furnished promptly. Write for Bulletin No. 481. 





Sectional Hairpin Heat Exchangers 
Tank Suction and Line Heaters 


THE BROWN FINTUBE C0. =-=-=""~ 
© indirect Process Air Heaters 
Fintube Heaters for Processing Tanks 


Elyria, Okie Integral Welded Fintubes for Any Heoting, 


Cooling or Heot Transfer Service 








NEW YORK * BOSTON * PHILADELPHIA * WILMINGTON © PITTSBURGH * BUFFALO * CLEVELAND * CINCINNATI * DETROIT © CHICAGO 
ST. PAUL * ST. LOUIS * MEMPHIS * BIRMINGHAM * NEW ORLEANS * TULSA * HOUSTON * LOS ANGELES * SAN FRANCISCO 
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Thru the night mm. and the day 


and year after year——high pressure gas will be delivered from this plant to cross- 
country gas pipe lines. The plant units to compress the inlet gas, remove hydrogen sul- 
phide, extract and fractionate substantially all propane and heavier hydrocarbons, and 
remove water vapor from the remaining gas are integrated in process design, in lay- 
out, and in execution of detail to produce a smoothly functioning complete plant requir- 
ing minimum maintenance and operating expense. 


This plant, designed and constructed for Gulf Oil Corporation to process gas from several 
fields in the Eunice area of Lea County, New Mexico, adds another major installation 
to the background of experience which has built the HUDSON reputation for complete 
dependability. 


i: 2 








The two 75 H.P. Terry Turbines 
shown above (in the plant of a 
leading refiner) employ the Terry 
Solid Wheel Rotor. The wheel is 
made from a single steel forging 
and the buckets are milled directly 
into the wheel. — All as shown in 
the iliustration at the left. 


The buckets are protected by 
rims at the sides of the wheel. 
These rims would take without 


THE ROTORS OF THESE 75 H. P. TERRY TURBINES 
ARE DOUBLE RIM PROTECTED 


damage any rubbing that might 
occur if the clearance became 
reduced. 

With this construction it is im- 
possible for the blades to foul and 
frequent inspections of the thrust 
bearing are not required to obtain 
safe and dependable operation. 

This feature and many others of 
the Terry Wheel Turbine are fully 
discussed in our Bulletin S-116. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
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ad re, Green 
REFRACTORY 
PRODUCTS 


s i. « 


wae (Castable Refractories 
SK-=7 aa KS=-4 


Reduce Rebound Loss 
in Gun Application 
by As Much As 59% 


DISTRIBUTORS 1N THE PRINCIPAL O F THE worRtuoD 
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FOR bette LIVING 


That is what the carefully patterned mazes of refinery equipment, produced by 
Sun for many leading refineries, mean for America. 

These towering refineries mean light, heat, comfort and power for the nation’s 
homes and industries . . . fuel for transportation by ship, rail and motor car. . . 
mobility for our naval and military forces. 

They must not fail . . . they will not fail! Into their making have gone Sun’s 
engineering skill and anaes. time-tested in wide fields of mechanical produc- 
tion . . . in refinery and chemical plant equipment, in shipbuilding, in fabricated 
steel work, in the renowned and powerful Sun-Doxford marine Diesel engines and 
other specialized machinery. 

The more exacting the specification, the greater opportunity for Sun to maintain 
its engineering prestige. 





SHIPBUILDING ‘DRY , COMPANY 


“SINCE 1916 


ON TH os 2a. re. 











| mm. Tr 
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NEW YORK CHICAGO 
295 Madison Ave 10409 S$. Western Ave 


HOUSTON TULSA LOS ANGELES 
BI4M 4M Bidg 310 Thompson Bidg 714 W. Olympic Bivd 000 Western Ave 


-) a W135 Go. 917 CARLTON STREET - BERKELEY - CALIFORNIA 
V SEATTLE 


FORT ERIE, Ontario MONTREAL 360 Notre Dome St VANCOUVER 550 Beatty St DARLINGTON England 
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ACCURACY IN GAS TESTS 


With the following AC-ME and R.S. Specialties 
accurate tests and measurements are guaranteed. 


CEMENT TESTING INSTRUMENTS 
Super Pressure Consistometer 
Cement Curing Chamber 
Cement Slurry Mixing Cells 


CORE TESTING INSTRUMENTS 
Core Cutting Knife 
Laboratory Core Drills 
Porosimeter-Stevens Type 
High-Pressure Flood Pots 


GAS TESTING INSTRUMENTS 
Recording Gravitometer 
Specific Gravity Balance 
Dew Point Tester 
Super Compressibility Apparatus 


DEAD WEIGHT INSTRUMENTS 
Standard Dead Weight Gauge 
Portable Dead Weight Tester 


LIQUID TESTING INSTRUMENTS 
Liquid Gravitometer 
Vapor Pressure Bombs 
Pressure Hydrometer Jar 
Specific Gravity Bombs 
Corrosion Test Bombs 


AC-ME Recording 
Gravitometer-Controller 


ee 


CRESTCE 





Write today for 
your copy Bulletin 
No. 50 Describing 
R.S. and AC-ME 
Testing Instru- 
ments. 


——_ 


Large stocks of lab- 
oratory apparatus 
and supplies for oil 
and gas testing are 
available for your 
convenience. 


and Central Scientific Company 


Subsidiaries of Cenco Corporation 
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is not the spice of life here but it 
Permits Piping 
improvement 


Midwest offers a large variety of welding fittings to help 
you improve your piping. Many of these fittings were 
originated by Midwest for the purpose. 

For example, the Midwest Reducing Elbow saves a third 
of the welding, decreases turbulence and pressure drop 
and improves appearance when used instead of a standard 
elbow and reducer. Midwest Long Tangent Elbows have a 
tangent or straight section at each end equal to %4 the 
nominal pipe size; this saves pipe, saves time in lining up, 
and often saves welding. (These are in addition to ASA Type 
and Short Radius Elbows.) Midwest Sleeves relieve the line 
butt weld of all bending stress and much of the tensile stress. 
Midwest Saddles restore the original pipe strength and 
reinforce the joint. 

Use of Midwest Welding Fittings assures maximum im- 
provement and economy in piping. For your welding fitting 
needs, get in touch with the Midwest Distributor near you. 


MIDWEST 


PIPING & SUPPLY COMPANY, Inc. 


MAIN OFFICES: 1450 SO. SECOND STREET, ST. LOUIS 4, MO. 

Sales Offices: New York 7—30 Church St. @ Chicago 3—79 W. Monroe St. 
Los Angeles 33—520 Anderson St. @ Houston 2—1213 Capitol Ave. 
Tulsa 3—533 Mayo Bidg. © South Boston 27 —426 First St. 
Stocking Distributors in All Principal Cities 





MiDWesy WELD 


! 
Improve Pipi NG FITTINGs 


"g Desj 
and Reduce Rie 


MIDWEST 
“LONG TANGENT’ 


ASA TYPE sHoat 
Raows 


90° ELBOWS 


MIDWEST 


SIZES “LONG TANGENT” 


a ASA TYPE 


REDUCING 
4 
90° ELBOWS 5° ELBOWS 


LAP-JOINT REDUCERS 
STUB ENDS 


J 


é ay 


SADDLES 
SLEEVES 
CAPS 


I 
meme 


RETURN BENDS TEES 


LATERALS CROSSES 
Liseltle | leMel Bill, miss) 


SHAPED NIPPLES 
FLANGES 























You spend less for it 
by using Dependable Quality 
CRANE VALVES 
» ++ Lhat’s why 


more Crane Valves 
are used 


than any other make 


NO BONNET JOINT LEAKAGE... 
NO BONNET JOINT MAINTENANCE 


Big maintenance savings can be made 
on high- pressure/high-temperature 
piping services by using Crane Pres- 
sure-Seal Bonnet valves in place of 
bolted bonnet valves. Once installed, 
these valves rarely need maintenance 
of the bonnet joint—line pressure 
keeps it leak-tight. 

Lighter weight and more compact 
dimensions make savings in piping 
erection and suspension. Streamlined 
body design reduces insulating costs. 

Other outstanding and typical fea- 
tures of Crane Pressure-Seal Bonnet 
Joint design are tailored-to-the-serv- 
ice alloy steels, Stellite trim, deep 
stuffing box, and flexible wedge disc 
in larger gates. In gates, globes, 
angles, or stop-checks, these vaives 
are an investment in better piping 

Pressure-Seal Bonnet Gate—available performance at lower ultimate cost 
in 600, 900, and 1500 pound classes 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving Ail Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 


Petr 














RED twee 
Lh eeteana 
LER Re Leta 


Govan, Ferguson, Lindsay, Kaminker, 
Maw, Langley and Keenleyside, Architects 











THE HOSPITAL FOR SICK CHILDREN 


EQUIPPED FOR MODERN MIRACLES 


Stone & Webster Engineering Corporation was 
retained as Project Manager during the planning 
stage of the Hospital for Sick Children in Toronto 
and later supervised and directed the construc- 
tion. This hospital provides the most modern 
facilities for the care of sick children and for 
medical research and instruction. 





STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 














GENERAL PURPOSE 


EU Vancock Cale 


STEEL WELDVALVES 


Star performance is what you get when you invest in 
Hancock Steel Gate Weldvalves. Here are several big 


reasons 


1, Integral Stellite Seats are trouble-free—hard, permanent, 
corrosion and wear resistant for extra long-life tightness 
2. No Bonnet Joint to cause leaks and gasket troubles. Lag- 


ging costs minimized—insulation can be run to the edge 
of the stuffing box 

3. Dissimilar Materials In Seats and Wedge assure long 
life—no galling! Wedge is “500 Brinell” stainless steel. Both 
wedge and Stellite seats are accurately finished and 
aligned for perfect tightness 

4, Self-Storing Gland is between the gland nuts — allows 
plenty of space along the stem to get at the packing, if 
necessary 

5. Corrorion Resistant Back Seating permits stuffing box 
shut-off around the stem when the valve is fully open 
Repacking under pressure is safe! 

6. Yoke Post and Gland Nut Threads Protected perma- 
nently regardless of corrosive atmospheres! Nut length is 
greater than its maximum travel—a number of yoke post 
stud threads are always covered, always workable 

7. Ball Bearing Stem-To-Wedge Connection distributes the 
load evenly, reduces frictional wear, makes operation easy 

o Packin Ss Easy. neres plenty of space, anc acking 

8. Packi is E Tr plenty of st i pack 
work is minimized because only the highest quality pack- 
ing for the widest range of services goes into Hancock 
Valves 

9. interchangeable Parts. Exact uniformity of all wedges, 
stems and thread bushings saves time, trouble, money. 


Hancock General Purpose Steel Gate Weldvalves incor- 
porate nearly 75 years of experience in valve engineering 
and manufacture. That’s why they have design and op- 
erating features found in no other valve. Although 
Hancock Valves cost no more than ordinary valves, you 
can depend on them for month-after-month tightness in 
the most severe service 


See Your Nearby Hancock Valve Distributor. Tel! him 
of your needs. You'll get prompt, efficient service 


When Hancocks go in, valve costs go down. 


ee A product of MANNING, MAXWELL & MOORE, INC. wartertOWN 72, MASSACHUSETTS 
MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN 
INDUSTRIAL AND ‘MICROSEN’ ELECTRICAL INSTRUMENTS. BUILDERS OF “SHAW-BOX” CRANES, 
‘BUDGIT’ AND “LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 





CALITE B-28 


U. S. Patent 2,143,090 


versus 


35% NICKEL-15% CHROME ALLOY 


We present comparative figures on all properties of these heat enduring alloys which are essential 
to the selection of the best furnace construction material. 





HIGH TEMPERATURE STRENGTH 
1% - 10,000 Hour Creep Value 
CALITE B-28 
(U. S. PATENT 2,143,090) 35% NICKEL - 15% CHROME 
1800° F. 1950 # /sq. in. 1675 # /sq. in. (Univ. of Michigan) 
DUCTILITY 
Test at Room Temperature 
ensile Strength - 


tT Yield Elong. 
(After 24 Hrs.—1400° F.) Calite 8-28 80,000#  35,000+ 9.0% (Min. requirement) (Mfrs. Spec. 10-38) 
(As Cast) 35% Nickel-15% Chrome 65,0002 4.0% (AS.T.M. Spec. B-207-46T) 


OXIDATION RESISTANCE 
Gain in Wet. Mg./Sq.Cm. - After 1000 hours at 1800° F. - in air 


Calite 8-28 3.09 
35 Ni. - 15 Cr. 3.33 


CARBURIZATION 


Depth of Carburization After 1000 Hrs, - 1800° F. in Quicklite “A” 


Calite 8-28 0.067” 
35 Ni. - 15 Cr 0.065" 


TYPICAL PHYSICAL PROPERTIES 


Tested at Room Temperature 





As Cast After 24 Hrs. After 1000 Hrs. 
1400° F Carburizing Atmospher 
Calite 8-28 Tensile 85,050 + 90,000 + 74,900 # 
(U. S. Patent 2,143,090) Yield 57,2504 43,750# 40,400 + 
Elong. 23.5% 15.0% 6.5% 


35% Nickei (Ht. 6298) Tensile 68,300 + 82,050+ 70,800 # 
15% Chrome Yield 38,500 + 47,800 # 29,830# 
Carbon 0.59 Elong. 7.0% 3.5% 6.5% 
Chrome 16.05 
Nickel 3481 
Silicon 1.16 
Mang. 0.64 








Iwk A 


Calite B-28 Vito ) a chrome-nickel-moly alloy 


COSTS LESS — OFFERS MORE 


THE CALORIZING COMPANY 


HEAT ENDURING AND CORROSION RESISTING METALS. 
CALITE ALLOY CASTINGS—CALORIZED STEELS. 


WILKINSBURG STATION PITTSBURGH 21, PA. 
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IS THE GAS YOU’RE DELIVERING HERE 


PROOF AGAINST FREEZE- UPS? 


Customers burn up fast when their gas won't, due to regulator 
freeze-ups. You can prevent such complaints for your distribu- 
tors by installing a Lectrodryer. Pulls moisture out of LP-gases, 
makes sure your gas is delivered DRY to the bulk plant. 

Capacity ? Standard Lectrodryers will handle any volume and 
pressure you may encounter. Leotrodryers DRY continuously, 
automatically, economically. 

For LP-gas, for drying any other gases, air and organic 
liquids, Lectrodryers will give you extreme dryness—down to 
3 or 4 parts per million or less. Our engineers will help you 
lay out the system and select the proper equipment. Just 
write Pittsburgh Lectrodryer Corporation, 307 32nd Street, 


Pittsburgh 30, Pennsylvania. 


This Lectrodryer is ORYing propane 


in Engiand: Birtec, Limited, Tyburn Read, Erdington, Birmingham. 
\n Australia: Birlec, Limited, 51 Parramatta Read, Glebe, Sydney. 


LECTRODRYERS DRY 


wom nenscse — LECTRODRYER 


REGISTERED TRADEMARK U.S. PAT. OFF 
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Is higher production your aim? 


Then Yarway is your steam trap. Best steam 
trap performance requires condensate drainage p/us— 


PRODUCE | wns 


i 

! 

' 

i 

I 

t 

i 

' 

! 2. Velocity scrubbing of condensate from 
: heat transfer surfaces. 
' 

' 3. Keeping highest average temperature 
in the equipment. 

t 

' 

i 

I 

i 

f 

! 
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W IT H Yarway Impulse Steam Traps do all this, 
temperature into your process or product. 


sending the most premium B.T.U.'s at top 

That's why equipment drained with Yarways 

gets “hotter, sooner” . . . why better quality and higher 
ae . production rates are so often reported, 

and at lower steam consumption per unit produced. 


The Yarway “Impulse” design makes this possible— 
also makes possible small size, only one moving part, 
straight-through piping, low cost, low maintenance, 

. and it’s good for all pressures. 





_ Over 750,000 Yarway Impulse Steam Traps have 
already been installed. You can buy them at a nearby 
industrial distributor—216 sell Yarways. : 


: YARNALL-WARING COMPANY 


_ @ 


128 Mermaid Avenue, Philadelphia 18, Pa. 
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pos ane FEE OUTER WAY the steam trap 


‘Test Yarway's production advantages in your 


oS scan eee designed with production 
be delivered promptly. . . 
in mind 
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Only MASONEILAN 
12,000 Series Liquid Level Controllers 


Model 12600 
Proportional Control 


Model 12620 
Pneumatic Transmitter 


' ) 
| T°} 
| | 





Model 12610 
Proportion-Reset Control 


Model 12600-15 
Pneumatic Signal Switch 








re] 


» 


fro 





Top and Bottom 
Screwed Connections 








Nowhere except in the Masoneilan 12,000 Series 
Variable Displacement Level Controllers will you 
find such a choice of essential characteristics. 


Wide Variety of Controller Types 
Proportional controller, proportional plus reset 
controller, pneumatic transmitter, two-position dif- 
ferential gap controller, three-position pneumatic 
signal switch; duplex types—proportional controller 
and pneumatic transmitter, proportional-reset con- 
troller and pneumatic transmitter, proportional con- 
troller and pneumatic signal switch (and other 
combinations as required). 

Selection of Mountings 

Two internal mountings — top or side vessel flanged 
connection; eight external mountings — displacer 
chamber with screwed or flanged connections ar- 
ranged for best adaptability to a variety of vessels. 
Right or left hand instrument case mounting. 


Selection of Torque Tube Materials 

Selection of torque tube assembly material best suited 
for the application. Standard is Inconel. Monel, 
Type 316 Stainless Steel, or Phosphor Bronze also 
available. (Materials offered subject to availability 
during shortages.) 


Available in Many Ranges 

12,000 Series Level Controllers are available in many 
standard ranges — 14 and 32 in.; 4, 5, 6, 7, 8, 10 and 
15 ft. Ranges can be supplied for special applications. 


Meet Great Variety of Applications 

Typical applications include level in fractionating or 
crude towers, accumulators, separators, sumps, 
chillers, feed water heaters, settling tanks — many 
other applications. 








MASON-NEILAN REGULATOR CO. 


1182 Adams Street, Boston 24, Mass. 


Sales Offices or Distributors in the Following Cities: 

New York + Syracuse « Chicago + St. Lowis + Tulsa + Philadelphia 
Houston + Pittsbu: * Atlanta + Cleveland + Cincinnati + Detroit 
San Francisco + Salt Lake City + El Paso + Boise + Albuquerque 
Charlotte, N. C. + Los Angeles «+ Denver + Appleton, Wisconsin 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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Blaw-Knox brings its services 
a thousand miles nearer 


to the great Southwest 
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CHEMICAL PLANTS DIVISION 


_ BLAW-KNOX CONSTRUCTION COMPANY 
PITTSBURGH, PENNA. + TULSA, OKLAHOMA 
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Cities Service has long been recognized for pro- 
gressive leadership, dependable excellence of 
product and refining know-how. The first Petreco 
Desalter for Cities Service was installed in their 
East Chicago, Indiana, refinery. When their great 
new refinery at Lake Charles, Louisiana, was built, 
Petreco Desalters were installed as part of the 
regular refining flow system. 

There is only one way to earn a repeat installation 
for a company such as Cities Service, and that is 


-another leading refiner desalts with PETRECO 


to produce results the first time. In this particular 
case the Petreco Electrosphere to the right in the 
picture above has delivered throughputs as high 
as 75,000 barrels per day for extended periods of 
time and was a considerable factor in the topping 
units continuous fifteen months run during which 
30,000,000 barrels of oil were processed. Results 
such as these are the reasons why leading refiners 
continue to specify Petreco Desalting and Petreco 
Service. 


PETRECO 7 5 COMPLETE DESALTING SERVICE AND FACILITIES 


PETROLEUM RECTIFYING COMPANY 
5121 SO. WAYSIDE DRIVE, HOUSTON 3, TEXAS 
1390 E. BURNETT ST., LONG BEACH 6, CALIFORNIA 


SPECIALIZED PETROLEUM PROCESSES{ OF SALTING 


Pr sis 
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Equipment Report 
...from a Petrochemical Operation 


Temperamental efficiency giving your output plans an argu- 
ment? 

Mere replacement may not be the best solution. Perhaps 
you can do better. Consider, for example, design and fabrica- 
tion know-how behind this clad steel distillation tower. 

This is the responsible approach . . . the approach of a pro- 
gressive equipment builder. The resourcefulness of such spe- 
cialists is your best assurance of peak efficiency, economically 
achieved. 

And builders like this apply Lukenomics, combining their 
own know-how with that of designer and engineer, as well as 
with our own knowledge of materials, their production and use. 

Let us put you in touch with such resourceful builders. 
Write today, stating your problem. Manager, Marketing Serv- 
ice, Lukens Steel Company, 404 Lukens Building, Coatesville, 
Pennsylvania. 


Promote steel production generally—speed sale of your scrap. 





ci. “A —_ 


STEEL PLATE CLAD STEELS 
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Fabricated by an equipment 
builder using the 
lukenomics principle. 

Here is a case where Lukenomics 
teamwork resulted in maximum pro- 
ductivity, economically achieved. 
Synthetic glycerine was to be puri- 
fied by distillation in a column 
under high vacuum. The manufac- 
turer supplied the builder with tem- 
perature, pressure and other process 
requirements. The column was then 
designed and fabricated to the spe- 
cific needs. For assurance of high 
purity, at a sharp saving in equip- 
ment cost, Lukens Nickel-Clad Steel 
was used. Since completion, this 
tower has featured steady high out- 
put with rigid limits on maintenance 
and costs. And use of clad steel in 
this instance not only minimized 
initial cost, but saved important 
amounts of a scarce metal. This is 
Lukenomics at work. 





OVER 140 YEARS’ EXPERIENCE AS THE WORLD'S LEADING PRODUCER OF SPECIALTY STEEL PRODUCTS 
HEADS STEEL PLATE SHAPES 














ORE TANKFULS font, same tanks 


Yes, Lightnin Mixers give you more product from your 
present plant . . . boost your operating profit by speeding 
up the important mixing-blending operations . give 
you as much as 30% more capacity with the same 
tankage. 

The record speaks for itself. Lightnin Mixers have 
been top choice with refiners for more than 20 years. 
Got a mixing or blending problem? Call in your MIXCO 


representative, or write us today! 


MANUFACTURERS OF 


ry MIXING EQUIPMENT Co., Inc. | 6 ey ° 
14m ted the beennr. | LIGHT Mixers. 


In Canada: William & J. G. Greey, Ltd., Toronto 


Please send me the literature checked 

() 8-76 Side Entering Mixers [_] DH-50 Laboratory Mixers 

(_] 8-78 Top Entering Mixers [[] 8-52 Condensed Catalog 
(Propeller Type) showing complete line 

(] 8-89 Top Entering Mixers [_] 8-75 Portable Mixers (Elec- 


(Turbine and Paddle Type) tric and Air Driven) 
SIDE ENTERING 


N 
ame “ For tanks up to 5 million 
~son- gaitene. Cour motor or 


Title V-belt drive; motor: open or 
types. tonks. 16 speed 
a ’ 
Sizes! to 25 HP. ile 


Company : . heavy duty drive. 
Address Sizes 4 to 500 HP. 
A COMPLETE LINE . . . UNEXCELLED TECHNOLOGY 


City 





ERHAPS the most thought provoking of the 
technical matters discussed at the recent Tulsa 
NGAA meeting was the underground storage 
of LPG. In a paper, “Underground Storage for 
Liquefied Petroleum Gases,” 


Underground Frank Matheny of Sid Richard 
son Gasoline Company, reported 
LPG Storage 


on his company’s experience in 
storing LPG in reservoirs made 
by dissolving salt by water circulation. Results are 
surprisingly good. 

Design plant operators and sales 
departments have been plagued for years attempt 
ing t \lmost 
every year there has been considerable wastage 
of valuable LPG products during the summer 
months and a failure to supply peak cold weather 


The extensive high cost 


engineers, 


o balance supplies and demands 


demands of consumers 
of steel storage, it is agreed, has been responsible 

Underground storage methods offer marked im 
provement in these conditions. The new system is 


claimed to be potentially capable of preventing 


he flaring or wastage of products, while saving 
also untold tons of steel. The LPG manufacturer 
an, like the motor fuel manufacturer, as a matter 
of business routine, accumulate product in off 
use season to fill consumer requirements in peak 
Manufacturers can sell LPG use more 


effectively since their feast-famine record can be 


seasons 


ut behind them. The present turbulent industry 
be stabilized through adequate storage 
Briefly and simply, the storage method advo 
cated and already commercially tested involves 
drilling into an underground salt reservoir. In a 


typical case, an ordinary jackknife rotary rig was 


used. Fresh water casing was set and cemented at 


the Todd 


1951—A Gulf Publishing Company Publicat 


350 feet, the well drilled to a total depth of 1770 
feet, 95-inch casing cemented at 1162 feet, and 
24-inch tubing bottomed at 1748 feet. Cold water 
circulation was set up, feeding through the an 
nular space and exciting through the 2™%-inch 
tubing. 

The reservoir completed and charged with LPG, 
as many as 15 tank cars per day have been loaded 


1 


by pumping water down the 2'%-inch tubing 


Capacity of the reservoir can be accurately esti 
Losses of 


metering the fresh water 


about 50 barrels the first 


mated by 
LPG have been low 
time the reservoir was used—and recoveries nearly 
complete. In tests witnessed by many outside en 
gineers, it is said that 99 percent of products stored 
underground have been returned to surface steel 


storage 


B' 'SINESS as a whole, as well as separate seg 


ments, is being warned repeatedly agains 
permitting encroachment by government upon the 
rights and freedoms of private enterprise. Resist 
ing such encroachments some- 
difficult than 


warning, but in- 


times 18S more 


Meeting 
Needs for Oil 


sounding a 
dustrial 
alert and put up the right sort 


leaders, if they stay 
at least, stay the evil day 
Phillips 


bef« ire 


of fight, can 
Wilke of 


marketing executive 


Petroleum 
an API 


month re- 


Louis Denver, 
Company 
meeting last 


division of produc tion 


peated the oft-stated belief that the petroleum 
industry can and will meet the increasing military 


and civilian oil needs as long as it is permitted 




















YOUR CHOICE OF TWO DU PONT ADDITIVES 
FOR LOW-COST GREASE STABILIZATION 


The demand for greater stability in 
greases is constantly increasing. This 
is due to the higher operating speeds 
and temperatures of modern equip- 
ment. To help you meet these condi- 
tions, and to increase the stability of 
your greases economically, Du Pont 
offers “Ortholeum” 300 and Phenyl- 
alpha-naphthylamine. 


U PONT “ORTHOLEUM” 300 supplies 
‘both antioxidant and metal deactivat- 
ling properties. The result of this com- 

ination is outstanding where metal 
Matalysis is a factor. On the other hand, 
POrtholeum” 300 also shows marked 
Superiority over Phenyl-alpha-naph- 
thylamine in many non-catalyzed sys- 

ms, as indicated in the Norma Hoff- 
man comparison. 


; 





In many greases “Ortholeum” 300 
provides high resistance to color de- 
terioration, even under long exposure 
to light. It can either be added directly, 
or in an oil concentrate just prior to 
the final cooling period. For normal 
requirements, the treating cost of 
grease is under 14¢ per pound. 


DU PONT PHENYL-ALPHA-NAPHTHYLAMINE 
gives excellent results in most non- 
catalyzed systems when the superior 
color stability of “Ortholeum” 300 is 
not essential. In equal concentrations, 
its lower price per pound means lower 
treating Costs, too. 

Since greases vary widely in their 
composition, their response to differ- 
ent stabilizers varies also, and the 
degree of stabilization required for 


different applications varies as well. 
Under the circumstances it will pay 
you to evaluate each of these two Du 
Pont additives in all of your greases 
—on the basis of quality as well as 
economy. 


SAMPLES of “Ortholeum” 300 and Phe- 
nyl-alpha-naphthylamine are yours for 
the asking. Simply contact your Petro- 
leum Chemicals Representative, or ad- 
dress your request to the Du Pont 
District Office nearest you. 


"06 uw 5 pat OFF 


Better Things for Better Living 


Petroleum Chemicals 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware 


Petroleum Chemicals Division © 


New York, N.Y 


Chicago, II! 
Tulse, Oklo 
Houston, Texos 


District 
Offices: 


los Angeles, Colif 


Wilmington, Del. 
Chicago, Il! 
Tulse, Okla 
Houston, Texas 
El Monte, Calif, 


District 
Laboratories: 


IN CANADA: Conadiaon Industries Limited —Toronto, Ont. — Montreal, Que. 
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to operate through privately-owned companies in 
a free economy. Furthermore, he declared, there 
is no need for gasoline rationing in the foresee- 
able future and pointed out that companies oper- 
ating in the Rocky Mountain region, for example, 


are contributing a steadily increasing amount of 


oil production from expanding exploration and 
development programs. 

Wilke joined other petroleum leaders in urg- 
ing the industry in the face of growing govern- 
mental control to inform the public of the in- 
dustry’s production efforts. He quoted a recent 
public survey conducted by Junior Achievement 
in which 65 percent of all teen-age youngsters 
said they favored government operation of all 
United States business. Such widespread atti- 
tudes are a challenge to private enterprise to de- 
velop factual information for distribution to high 
school students so that they might be better in- 
formed about the oil industry and its operations, 
Wilke declared. 


HE PURPOSE of much of history’s scien- 

tific research has been to add to mankind's 
storehouse of useful materials. Certainly this is 
true of the petroleum and petrochemical indus- 
tries which during the past dec- 
ade, particularly, have spent mil- 
lions upon millions in promoting 
research, looking toward such 
benefits. 

Early this month Du Pont was to have dedi- 
cated a new experimental station laboratory at 
Wilmington, Del., and one of the officials in mak- 
ing an advance announcement said “If this build- 
ing were to be inscribed with a dedicatory legend, 
it could well read: “To research in the new science 
of polymer chemistry with supreme confidence 
that by this means we shall be able to add to 
mankind’s storehouse of useful materials’.” 


Benefits for 
Mankind 


Inspection of the Polychemicals Department 
laboratory would demonstrate that research there, 
much of it dedicated to new fundamental knowl- 
edge, is aimed largely at the discovery of new 
and better plastics and superior manufacturing 
methods, materials, and other chemical tools of 
the plastics industry. 

Physical testing of experimental plastics by 
methods now generally in use frequently results 
in destruction of expensive laboratory samples. 
Du Pont methods, demonstrated during a dedica- 
tion tour early this month, make it possible to 
test materials without this loss. Time also is 
saved, since researchers do not have to wait until 
relatively large amounts of experimental plastics 
have been producd to obtain information about 
the mechanical and electrical properties of new 
plastics. 

The new system for mass-producing chemical 
analyses employs inexpensive equipment that is 
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so simple it does not require a graduate chemist 
for handling, and so compact as to constitute a 
portable laboratory which may be carried into the 
plant for studies necessary to keep the process 
under control. Because of the time saved more of 
these studies may be made and the process may 
be kept under closer control with greater uni- 
formity of product quality as a result. The basic 
tools used are surprisingly simple; for chemical 
analyses the equipment includes: small pharma- 
ceutical-type serum bottles, a rapid-weighing an- 
alytical balance, and a hypodermic needle. Each 
bottle stores the exact amount of reagent needed 
for a single determination. Pressure seals on the 
bottles insure against contamination or loss 
through evaporation. 

Equipment for various other and necessary 
tests has been designed for the same simplicity 
and compactness. 


HILE women have been engaged in scien- 

tific research for many years it was only 
last month that a woman scientist was invited 
to address a meeting of the American Petroleum 

Institute. 

Woman Scientist Dr. Frances W. Lamb, 
Ethyl Corporation Research 
Laboratories, had _ studied 
the problem of engine de- 
posit for three years prior to discussing it before 
the Refining Section gathering at Tulsa. Her sub- 
ject was, “Formation of Engine Deposit Com- 
pounds by Solid-State Reactions,” and pointed out 
that the importance of engine deposits and causes 
and methods of control of such deposits are chang- 
ing with changing engine conditions; that even 
the findings of only a few years ago are now 
obsolete. 


Recognized 


Employing X-ray diffraction and other chemical 
laboratory methods, Dr. Lamb and her co-worker, 
Leonard M. Niebylski, identified the actual com- 
pounds found in engine deposits and determined 
the principles by which their composition can be 
controlled. 

She told her almost all-male audience of petro- 
leum industry technical experts that, “We studied 
the physical and chemical properties of com- 
pounds identified as engine deposit components 
and found that all of these compounds can be 
formed by solid-state reaction and will react with 
each other at temperatures far below their melt- 
ing points— temperatures such as exist on the 
cylinder walls in operating engines.” 

Formation of engine deposits is determined 
primarily by three factors according to Dr. Lamb. 
These are temperature of the engine parts on 
which deposits are laid down, the air-fuel ratio 
at which the engine operates, and the composition 
of the fuel. 








Howd YOU like to be . 
a Hunk of Coke... 


with THIS coming at you? 


~ 4 
= = There you were, settled in tight and snug inside the 


still tube, with nothing to worry about. Suddenly there’s 

a high roaring sound, coming nearer — other pieces of coke come 

pouring past you like displaced persons in front of an advancing 
army. Then it’s your turn—and zowie!—you’re chewed up, smashed, 

i 2 This is the 1100 Series 

torn loose and given the bum’s rush out the tube. LAGONDA Tube Cleaner Mo- 

& That LAGONDA swing frame head has a punch like a tor that has become familiar 





boxing glove loaded with horseshoes. Behind it is all the Pa puete poco tong 
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H. DAYTON WILDE 


Manager of Research and Devel- 
Humble Oil & Refining 


opment 
Company, Houston 


jleum industry is proud 
which it 


HE pets 


ry. 
l i 


makes, 
to proclaim that “petroleum and prog- 


progress 


and does not hesitate 


ress go hand in hand.” One aspect of 


this state of affairs is that, as science and 
engineering push forward the boundaries 
of knowledge, the industry is quick to 
incorporate this new knowledge into its 


technology. The large sums of money 


expended on research, and the large 


provided by the com- 
striking 


petroleum industry 


technical staffs 
evidence of the de- 


to keep 


panies, are 
sire of the 
developments im 


abreast of the latest 


science and engineering. In few, if in 


any other, industries does plant equip 
ment become obsolete so rapidly, mak- 
ing it necessary to abandon good equip- 
ment merely because it has been super- 
seded by something better 


science and engineering are 


making 
technical personnel en- 


gaged in research and technology to get 


Because 


urrently such rapid strides, it 


is easy for the 


out o h with new developments 


while tl ‘ on the job; thus they, 


themselves, as well as the plant equip- 


ment, become obsolescent. It is true 


d up-to-date information is 
the technical 


employed, but 


organization 
raduates are 
average organization it is difficult 


new knowledge to the 


transmit this 


older men. Furthermore, it is not long 


before the recent graduates themselves 


become the older men in the organiza- 


tion, and thus they lose touch with the 


May, 1951 


Industry Pleased With 
Technical Classrooms 


developments. By reading and 


current technical literature, 


new 
studying the 
technical men can, in a measure, keep up 
with the developments; but, as a 
practical matter, this is not too effective 


new 


The technical literature is so voluminous 
that the average technical man can 


cover only a small portion of it while 
on the job, and there are so many com 
peting demands for his time off the job 
that there too he can cover only a small 
portion 

One way of overcoming this situation, 
which is practiced by a number of oil com 
is to send technical employes 
school If an 


stitution which gives the desired courses 


panies, 


away to educational in- 


is located sufficiently near the plant or 
research laborator vy, a tew selected tech 
may take a course or 


nical employes 


two on a part-time basis. Another possi- 
bility is for a technical employe to ob- 
tain a leave of absence so that he may 
attend a school of his or the company's 
In effect, 


these methods send the men to school 


choice as a full-time student 


HUMBLE H&S found that great 
benefits are derived by means of 
two forms of technical training for 
its refining research men and 
technologists. One is an advanced 
10-week course for new technical 
employes which also serves as a 
refresher for some of the older 
ones. The other is a series of two- 
week courses taught by topflight 
and engi - 

selected by the students them- 

s. Details of the twin plans 

given by the author to a ses- 
sion on training technical men 
during the Tulsa mid-year meeting 
of the API Division of Refining. 
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Professor J. H. Rushton, Illinois Institute of 
Technology, explains a problem to his Humble 
class at Baytown, Texas. 


The alternative is to bring the school to 
the men so that they may get the bene- 
fits of advanced training with the least 
interference with their regular work and 
the least disruption of their home life 
In connection with its technical and re- 


Humble 


pro- 


search personnel in refining, 
has adopted the latter course. It 
vides two forms of classroom training 
These are called, respectively, the Tech- 
nical Service Practice School and the 
Humble 

rhe practice school runs for a period 
of 13 weeks. The first three weeks are 


devoted to 


Lectures in Science 


orientation, during which 


time the students are instructed in com 
pany history, company organization, the 
organization of the refining department, 
the functions of the various divisions 
and sections, and the relationships exist 
them. The 
devoted to 


engineering, 


remaining 10 
instruction in 
chemical particular 
reference to petroleum refining 

A class is composed of some 15 to 20 


ing between 
weeks are 
with 


students, the large majority of whom 
are newly employed chemical engineers; 
but the classes normally include 2 or 3 
chemical engineers who have worked in 
the technical service division for a num- 
ber of years, and who feel the need of a 
refresher course to sharpen their tech- 
nical tools. During the three-week orien- 
tation portion of the course, the class is 
augmented by a number of new em- 
ployes from other divisions who take 
advantage of the orientation portion of 
the course, but they drop out as soon as 
the chemical engineering portion of the 
course begins. Instead of using outside 


instructors, the practice school is taught 








What you can do to make the ni amas Steel 
go further 





as 


Minimize scrap losses at the mill 
by ordering the exact sizes 
that you will use 


-— 69 FOOT BAR ——o 
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IN 15 FOOT DEAD LENGTHS = 20 UNITS 
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IN 3 FOOT MULTIPLE LENGTHS = 23 UNITS 

















When you order sheets, plates or bars of 
Stainless Steel, don’t confine your specifica- 
tions to mere “‘dead lengths.’ Such procedure 
often leads to a waste of material. 
Instead, place your orders in terme of mul- 
) tiple lengths. In other words, tell your supplier 
the actual dimension in which you will even- 
tually use the steel. By doing this, you'll often 
get extra units from good steel that otherwise 
| would be consigned to scrap. 
| For example, suppose you've been ordering 
15-foot bars and are using the steel in 3-foot 
units. If the mill should roll a 69-foot bar, 
we could cut only four lengths or 20 3-foot 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND - 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 


MATIONAL TUBE COMPANY, PITTSBURGH 


UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


units from it. But when ordered in multiple 
lengths, we could cut 23 units from the same 
bar, and scrap losses would be minimized. 

The same thing holds true when you are 
ordering sheets, strip, or plates. The more we 
know how you will use the steel—the actual 
sizes you are planning to work to—the more 
chance we have of taking care of your require- 
ments. 

Cooperation from all concerned will stretch 
supplies of Stainless as far as possible. Speci- 
fying multiple lengths is one way you can help. 
(And it’s equally important in you: orders for 
alloy steels and plain carbon steels, too.) 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 
+ UNITED STATES STEEL COMPANY, PITTSBURGH 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Keep these points 
in mind, too, when 
you order Stainless. 


Tell your supplier exactly where 
you'll use Stainless and how you'll 
fabricate it. 


Indicate. i shh bh 
vif p , Pp 





alternates in composition, gage 
and finish. 





U-S°S STAINLESS § STEEL 


SHEETS - STRIP - 


PLATES - 


* SPECIAL SECTIONS 
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engineers from the 
technical service division. Obviously, the 
men selected as instructors must have a 
and they must have 


kept up with those recent developments 


by two chemical 


flair for teaching, 


in chemical engineering which are ap- 
plicable to oil refining by reading the 
current technical literature and attend- 
ing appropriate courses given in the 
Humble Lectures in Science. A man 
serves as assistant instructor for one or 
two schools, and then serves as head 
instructor. 

The chemical engineering portion of 
the course consists of a brief review of 
the 


followed by 


principles of chemical engineering, 


instruction in how these 
principles are applied to petroleum re- 
fining. Little attention is given to unit 
operations which are used only slightly 
in petroleum refining, such as filtration 
and drying; but the main emphasis is 
placed on combustion, flow of heat, flow 
of fluids, and distillation. The problems 
which are assigned are all drawn from 
petroleum refining. For example, if the 
problem is to calculate a heat exchanger, 
the data up in the 
problem are those applicable to a specific 
situation in the plant. The students are 
how to use special calculation 
techniques, developed either at Baytown 
for the solution of chemi- 
These include 
short-cut methods which have proved to 
be effective and time-saving. In addition 
to the strictly classroom work, the students 
are organized into one or more groups 
for test work in the plant on operating 


and conditions set 


shown 


or elsewhere, 
cal engineering problems. 


For example, the group may 
a fractionating tower. 
After having secured the data, the 
and heat balances, 
and plate effi- 


equipment 


run a test on 

group 

computes material 

separation efficiencies, 
ciencies 

Full-Time School 

The normally 


early in 


practice school starts 

the fall all of 
the chemical engineering graduates who 
been employed during the year 
have reported for work. For the duration 


after essentially 
have 
of the course the students and instruc- 
tors are relieved of all their other duties 
The class is set 
and it is understod that there is 
to be no interruption of the classroom 
work by calling on any of the students 
to take 
with their regular work. 


and _ responsibilities. 


apart, 


assignments in connection 
Thus the stu- 


dents are able to devote their entire time 


on 


to the work of the school, which consists 
the instructor, 
reading assignments, problem work, the 
study of plant units, and plant test work. 
Quizzes are given at intervals, and a 
final ex is held at the com- 
pletion of the work. As in a regular 
every student is given a grade, 


of classroom lectures by 


xamination 


school, 
and this is recorded in the individual's 
personnel file 


The cost of the school consists prin- 


Professors Who Have Given Courses at Baytown 





PROFESSOR SCHOOL 


SUBJECT OF COURSE 
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Carnegie a Saar of Technology 
Illinois Institute of Technology 
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University of California 





* Has given his course more than once. 
cipally of salaries and payroll items 
applicable to the students and the in- 
structors; and, as the course lasts 13 
weeks, this a_ substantial 
Nevertheless, in view of the bene- 
fits believed that the 
expenditure is well justified. In the case 
of the recent engineering graduates, it 
shows them how they can apply to the 
will be assigned to them 
engineering which they 
Inasmuch as 
and years, may 
have intervened since they have taken 
college the classroom work 
brings back to mind many of the details 
which they have forgotten. However, 
the course is not merely a repetition or 
rehash of undergraduate courses, but 
rather is a continuation of chemical en- 
gineering on a graduate level. As a re- 
sult of having been at the practice 
the is able to 
undertake regular work assignments 
with less floundering, and he 
reaches a high degree of proficiency in 
a much shorter time. It is estimated 
that the young engineer can be brought 


amounts to 
sum, 
received, it is 


work which 

the chemical 
have learned in 
several months, 


school 


even 


courses, 


schoo!, young engineer 


much 


onstream” two or three 
than if he had not been at the practice 
school. 
that some of the men realize, while they 
are students in the practice school, that 


they are not suited for technical work 


years sooner 


There is another advantage in 


in refining. This may be because of 
temperament, aptitude, or preparation 
Such men usually leave the company or 
are transferred to other work at the 
conclusion of the course, instead of 
wasting time trying to adapt themselves 
to technical service work. Those who do 
well in the course have more confidence 
in themselves and in their ability to 
handle the problems assigned to them 
when they return to regular work. 

In the case of the older men, it affords 
them an apportunity to be brought up 
to date on the newer developments in 
chemical engineering which are appli- 
cable to oil refining. It is of particular 
value to those who have specialized 
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Massachusetts Institute of Technology 
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Advanced Topics in Organie Chemistry 
Theories of Organi Reactions 
Advanced Topies in Distillation 
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one narrow field of chemical engineer- 
ing so long that they have become rusty 
and have lost the facility to work in 
other fields. Although the instructors 
have to put in a great deal of hard work 
in preparing for and teaching the course, 
they derive a great deal of benefit from 
it. As is usually the case, the instructor 
learns as much or more than the stu- 
dents who take the course. 


Topflight Instructors 


No claim for originality can be made 
for the practice school because a number 
of oil companies provide training for 
their technical men along this same gen- 
eral line; but the other type of technical 
classroom is original with Humble. Al- 
though the Humble Lectures in Science 
are approaching the end of their fifth 
year, so far as can be ascertained they 
have not been imitated. This program 
has brought to Baytown two dozen of 
the top chemists, physicsts, and chemical 
engineers of the nation to present in- 
tensive courses of study covering their 
specialties. 
weeks, 


A course usually lasts two 
and it is the equivalent of a 
of university graduate study. 
The professors and the subjects of the 
courses which they have given are listed 
below. As can be seen from a glance, 
these men are leaders in their respective 
fields, and the students taking their 
courses enjoy the enviable privilege of 
closely associating with the very men 
who are making the advances in these 
fields. 

The students themselves play a large 
part in the selection of courses to be 
offered. The “academic year” runs from 
July to July, and currently five courses 
are given per academic year. In January 
or February of each year a questionnaire 
is sent to each technical employe in the 
technical service and laboratory divisions 
of the refining department. The question- 
naire, which lists some 8 or 10 subjects 
which might be given in the forthcoming 
academic year, briefly outlines the subject 
matter which would be covered in each 


semester 
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2K BROWN INSTRUMENTATION . . . is patterned to the exact 

requirements of individual plants and processes .. . is the 
result of engineering and application know-how, with one re- 
sponsibility from sensing elements to control valves. . . is backed 
by a nation-wide field engineering and service organization. 


Socony-vacuum’s modern solvent dewaxing unit 
at the Paulsboro, N. J. plant is evidence that the 
Flying Red Horse is keeping abreast of the latest 
refining advances. 


This modern unit . . . recently constructed by E. B. 
Badger . . . attains a new high in operating ease, 
through modern instrumentation. 


The all-Brown panelboard includes temperature, 
vacuum, level, rate of flow and ratio flow controllers 

. . as well as a variety of recording and indicating 
instruments . . . for simplified and economical oper- 
ation of each step in the process. 


When looking for recording and controlling instru- 


ments for your solvent dewaxing operation, or any 
refining operation—consider first: 
* The Brown know-how developed through many 
years of application experience in the industry. 
* The completeness of the Brown modern ap- 


proach — recorders, controllers, panelboards, 
valves, and all accessories. 


Call in our local engineer for a detailed discussion of 
your process requirements . . . he is as near as your 
phone. Offices in more than 80 principal cities of the 
United States, Canada and throughout the world. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Indus- 
trial Division, 4498 Wayne Ave., Philadelphia 44, Pa. 


Honeywell 
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ALCOA Activated Alumina has had a 
= long and successful history of dehy- 
dration of liquids and gases. It has 
been particularly effective iu che dry- 
ing of propane and butane, the gases so important 
to the production of the new motor fuel, Liquefied 
Petroleum Gas. 

Propane and butane, passed through beds of 
ALCOA Activated Alumina, are freed of their highly 
dispersed and dissolved liquid water, eliminating 
the problem of moisture in pipe lines and the 
hazards of frozen valves. Since ALCOA Activated 
Alumina is one of the few drying agents that will 
not shatter on contact with water, it is ideal for 
this operation. Moreover, it will not swell, soften 
or disintegrate . . . has high resistance to crushing, 
shock and abrasion . . . is non-toxic . . . non- 
corrosive . . . practically iron-free. 

Years of use have proved ALCOA Activated 
Alumina to be one of the most effective and effi- 
cient desiccants available. Dew points as low as 
minus 100° F.—and even lower—have been obtained 
and under normal circumstances it can be used for 
an almost indefinite number of drying cycles. 

If dehydration is a problem in your process, you 
will want to know more about this uniformly pure 
aluminum oxide. We'll gladly send you complete 
information. Write to: Atuminum CoMPANY OF 
America, Cuemicats Division, 6178 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


<OA) ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS - CALCINED ALUMINAS - HYDRATED 
AR ALUMINAS + LOW SODA ALUMINAS 

SoDlum FLUORIDE - SOOLUM 

ACID FLUORIDE + FLUOBORIC ACID + CRYOUITE - GALLIUE 
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a 


course, and also gives the names of one 
or two men who might serve as a pro- 
fessor for Each employe is 
asked to indicate in his order of prefer- 
ence the five subjects which appeal to 


each course 


him the most. The respondents are also 
urged to write in the name of other sub- 
would be of 


among 


jects which they believe 
interest and, if they 
the first five, to so indicate. 

These write-ins serve as the basis for 


subjects to be listed in the questionnaire 


rate them 


the following year. Each respondent also 


indicates whether he would take a 
course in his preferred list in the event 
it is given and in the event he is selected 
to take it 
naire are analyzed, and the subjects are 


their 


The replies to the question- 


listed in the order of popu- 
larity. The 
are tentatively selected for the program 
The 
courses thus selected are not necessarily 
limited to 


naire originally, but may include one or 


then 


five most popular courses 


the following academic year 


those listed in the question- 
more write-in subjects if they prove to 
be sufficiently popular. After the list 
courses has been prepared, a letter 
addressed to each professor, inviting 
him to teach a specific course at Bay- 
town. If a professor declines the invita- 
tion, another professor is invited to give 
the course; but, fortunately, to date no 
professor has declined an invitation un- 
less he was faced with a serious conflict 
because of prior engagements, in which 
case he has offered to present the course 
during another year. Some of the courses 
have been so much in demand that the 
professors have repeated them another 
year. This has permitted employes who 
were unable to take the course the first 
time it was offered to enroll in the 
course when it was repeated. 

The courses are scheduled to meet the 
convenience of the professors; but, be- 
cause so many employes take summer 
vacations, an effort is avoid 
scheduling courses in July or August. 
Except for these two months, the 
courses are fairly evenly spaced through- 


made to 


out the year. 

The classes are kept small in order to 
encourage an atmosphere of informality, 
and so that the students can have close 
personal association with the professor 
The maximum number is rigidly held’ at 
16, and the classes average 13 students. 
The students for each course are se- 
lected from among those who have indi- 
cated in the questionnaires that they 
would like to take the If more 
than 16 have indicated a preference for 
a particular course, the technical man- 
16 out of the list 
benefit most from 
Inasmuch as the 
who 


course 


selects the 
feels 
taking the 


agement 
which it will 
course 
selections are made from those 
have volunteered, no one who does not 
forced to do 


so and, in general, the volunteer is able 


wish to take a course is 
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to take the which 
Some 85 to 90 percent of those receiving 
questionnaires indicate that they would 
like to take one or more courses. Al- 
though some students take courses more 
frequently than others, it has worked 
out in the past that almost every in- 
dividual who to take a course 
has been able to take at least one course 


course he prefers. 


wished 
every three years. 
The course content 
of presentation are left entirely to the 
judgment of the professor, The length 
of the course is also left up to the pro- 
majority of the 


and the manner 


fessor, but the great 
courses have covered a two-week period. 
very few run for three 
The students who take the 
courses are relieved of all regular duties, 
their full 


courses are on a 


Only a have 


weeks. 
thus able to devote 
The 
graduate level, and 


and are 
time to them. 
the consist of lec- 
tures, assigned reading, problems, and 
with the instructor. Nor- 
lecture 


conferences 
mally the professor 


which 


Rives a 


lasts from one to two hours in 


another of similar 
with the re- 


working hours 


the morning and 


length in the afternoon, 
mainder of the regular 
devoted to problems, conferences, and 
study. The students spend their even- 
ings in reading, studying, and working 
out problems. On the completion of the 
course, a comprehensive final examina- 
tion is given; and, at the discretion of 
the professor, there may be quizzes dur- 
The students are given 
grades by The 
for the examination and the grades are 
to promote a competitive spirit and to 


ing the course 


the professor reasons 


encourage the students to do their best. 
All in all, it is a very intensive period 
for the students, the majority of them 
devoting from 12 to 15 hours a day on 
this work. 


Costs vs. Results 


the sal- 
aries and payroll items of the students 


Besides the indirect cost for 


while they are taking the courses, the 
direct out-of-pocket cost includes the 
honorariums paid the professors, their 
traveling and living expenses, and the 
dinners which are given the professors, 
their 
of a course. 


wives at the 
The over-all 
cost varies and will range from $25,000 
to $35,000 per year. 

In return for these expenditures, the 
company and the employes reap a num- 
ber of worthwhile benefits. In the first 


the students, and 


conclusion 


place, the employes who take the courses 
keep abreast of some of the latest ad- 
vances in science and engineering. It is 
estimated that 80 percent of the informa- 
tion presented in the lectures has been 
developed since 1935. Much of it is so 
new that it was not available in colleges 
even a few years ago. This new infor- 
mation is brought to the employes by 
the very men who are making the ad- 
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Dr. C. C. Price, University of Notre Dame, 

makes a lab demonstration of the polymerizo- 

tion of methyl methacrylate. Dr. Price lectured 
at Baytown. 


vances 
their new-found knowledge to their 
approaches and 


The employes are able to apply 
work—suggesting new 
working out new solutions to their re- 
search and plant problems. There is, of 
course the possibility that, by painstak- 
ing study and outside reading, a techni- 
cal man may master some of the latest 
concepts and techniques; but, by taking 
a course, he is able to obtain the new 
information directly from the professors. 
Finally, there are the enthusiasm and 
intellectual which result 
association 


stimulation 
from with the professors 
The students are quick to recognize the 
privilege and advantages of moving in 
such distinguished company. 

The students and the company are not 
the only beneficiaries. The Lectures in 
Science provide the means for better 
contact between education and industry. 
Through these close contacts, the pro- 
fessors are able to learn at first-hand 
the industry's problems and accomplish- 
ments then able to carry 
back to the college classrooms a better 
idea of what students need to equip 
themselves for careers in industry. 

The students themselves are most en- 
thusiastic about the Lectures in Science 
surprising, because they 
realize that the program provides the 
equivalent of taking courses at a num- 
ber of universities scattered over the 
country without their having to leave 
Instead of sending the men to 
these universities so that they can study 
under the professors, the professors are 
brought to the men at Baytown. 

These two forms of training for tech- 
nical employes, viz., both the Technical 
Service Practice School and the Lec- 
tures in Science, have been under way 
long enough that they are no longer 
considered experiments. Humble’s refin- 
ing management is convinced of their 
value; and, unless conditions ‘in the fu- 
ture change so markedly that continua- 
tion of the courses is impractical, these 
technical 
continue 


They are 


This is not 


home. 


classrooms on the job will 
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TEFLON IS TRAP) D)/Ig the Flex- 


itallic Spiral-Wound Gaskéf/epnstruction, there 
is no problem of “cold-flow ” ber the bolting load 


is changed or the temp 6f the confined 
fluid changes. The spiny) g of V-crimped 
metal plies alternatin %, Blies of filler holds 
the Tefion between edges of m ‘fh ay is/why Flexitallic Spiral-Wound 
Gaskets with Teflon filler are pptfery any process applications where 
ordinary gaskets would corrggé/a leakage or contamination. Teflon 
is one of many soft fillers/ygéd J exitallic engineer in combination 
with ferrous or non-ferrg) 4 o Meet specific sealing conditions. Each 
Flexitallic Gasket is dégighed’ so/thgt when bolted up cold to specified stud 
stress, spring action 4 phgSt efficiency. Flexitallic Gaskets are made for 
all A.S.A. and A,PAApoigt gfsepiblies in three thicknesses—.125”, .175” and 
.285”. Write pop repfents . . . Flexitallic Gasket Company, Eighth 

defi 2, New Jersey . . . Offices in Principal Cities. 


and Baile : 
Tefion is Mh demark of E. I. duPont de Nemours & Co. 
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News Notes on Refinery and 
Other Plant Construction 


Petroleum Refiner’s Next ‘‘Box Score”’ 
Tabulation Will Appear in the July Issve 


Esso Expansion Will Add 
6000 Barrels to Capacity 


modernization of the 


Expansion and 
owned by Esso 


Everett, Mass., refinery 
Standard Oil Company will increase 
the capacity from 32,500 to 38,500 bar- 
rels per day. Scheduled for construction 
is an 18,500-barrel Fluid catalytic crack- 
7000-barrel rerun pipe still, 
tractionator, gas-compression plant, and 
improved light-ends facilities. Installa- 
tion is expected to be completed early 
in 1953 

The new facilities will make the plant 
self-sufficient in the production of quality 
gasoline whereas previously the refinery 
brought in components for the manu 
facture of high-grade gasoline. Gaso- 
line and heating-oil output will be in- 
creased about 9500 barrels daily 

Because of existing facilities and 
equipment only 4000 tons of steel will 
be required for the project compared 
with 30,000 tons necessary to build an 
equivalent capacity. The plant will have 
a potential capacity of 84,000 gallons of 
high-octane aviation gasoline or, alter- 
natively, raw materials for synthetic 
rubber 

Standard Oil Development Company 
W = handle the process engineering. Con- 

ruction have not been an- 

sana as yet 


ing unit, a 


contracts 


Shell Awards to UOP 
Expansion Job Contract 


acts for the $12 million 
on program to be carried out at Shell 
Oil Company’s LaPorte, Texas, refinery 
have been awarded to Universal Oil 
Products Company of Chicago which 
ill handle design and construction, and 
to Procon, Inc., general contractors 
Catalytic units varving in height from 
few feet to 100 feet will produce ben 
rine and toluene, both used in produc 
tion of high-octane aviation gasoline. As 
a necessary adjunct to the expansion 
program additional power house equip 
ent will be installed. Construction work 
to be under this 


Contr expan- 


way late 


is expec ed 
summer 


Celanese to Build Chemical 
Plant at Pampa, Texas 


A large « 
for Celanese Cx 
Pampa, Texas 
Amarillo. Celanese 
Blancke 


ture raw |! 


hemical plant is to be built 
rporation of America in 
about 50 miles 
President Harold 
says the plant will manufac 
naterials used in manufactur- 
ing synthetic rubber, explosives, phar 

yarns and plastics and will 


east ot 


maceuticals, 
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Pan-Am Southern’s 
New Cat Cracker. 
(See item below) 


—_———__>» 


producing activities of 
Texas. 

indicate that con- 
struction will take one year after the 
unit is begun. The plant will draw on 
hydrocarbon feed stocks in the vicinity 
for chemical processing as well as on 
natural gas for fuel 


supplement the 
Celanese at Bishop, 
Trade estimates 


Tex-Harvey Will Build 
Absorption-type Gas Plant 


Tex-Harvey Gasoline Company will 
begin construction of a modern absorp- 
tion-type gasoline plant in Tex-Harvey 
oil field of east-central Midland County, 
Texas, some time in July. It is estimated 
that the cost of the plant together with 
a gathering system to bring gas to the 
plant will be between $5.5 to $6 million 

Initially the plant will process be- 
tween 30 and 35 million cubic feet of 
wet gas per day but “capacity can be 
increased to process 50 or 60 million 
cubic feet by the addition of a recently 
developed refrigeration process.” 

Daily production operating under in- 
itial capacity is expected to run about 
90,000 gallons of natural gasoline, 75,000 
gallons of butane, and 90,000 gallons of 
propane. Operating pressure will be 
825 psi 

Planning is 
gineering detail and 
obtaining materiel 
awarded in June 


underway, both for en 
arrangements for 
Contracts will be 


Pan American to Expand 
its Texas City Refinery 


American Refining Company has 
plans to expand its Texas 
City, Texas, refinery although as yet the 
firm has not been granted a certificate 
by PAD. It is intended that the expan 
sion shall include a fluid catalytic cracker 
and a polymerization plant to boost the 
production of aviation gasoline. En 
gineering plans are not yet completed 


Pan 
announced 


German Refinery on Stream 

A crude oil refinery located at Muel 
heim, Ruhr within the northwest 
man industrial area, recently went on 
stream after four months of construc 
tion. The plant contains a top-distilla 
tion and a catalytic desulfurization unit 
in addition to the refinery. Present ca 
pacity is approximately 4000 barrels per 
day of crude oil 


Ger 
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El Dorado Plant Equipped 
For Consumer Processing 


Dedication of a second catalytic crack- 
ing unit at the El Dorado, Ark., refinery 
in April brought to a close the first phase 
of Pan-Am Southern Corporation's five- 
year multi-million dollar expansion pro- 
gram in the South. The new cat has a 
capacity of 9300 barrels per day of gas 
oil and can refine 84,000 gallons per day 
of high-octane gasoline 

Dr. J. W. Bertetti, former refinery 
manager, said that crude capacity had 
been increased to 30,000 barrels per day. 
In addition to the catalytic crackers, a 
new coker was completed in 1950, and 
the alkylation plant was completely ren- 
ovated 

The unit was designed and constructed 
by Foster Wheeler Corporation. 


Coalbrook Budget Boosted 
$14 Million by Government 


An increased allocation by the South 
African government of 18 million pounds 
as against the previously announced 13 
million will mean that SASOL can now 
build for a capacity of 60 million gallons 
of coal synthesis products at its Coal- 
brook refinery. The M. W. Kellogg 
Company is acting as over-all project 
managers and will have complete tech- 
nical direction as well as responsibility 
for design and engineering of process 
facilities. Its subsidiary, Kellogg Inter- 
national Corporation, will handle pro- 
curement and supervision of construc- 
tion 


Lubrizol Chemical Plant 
In Operation This Month 


Lubrizol Corporation’s new $2 million 
chemical plant in Deer Park, Texas, is 
expected to be in operation by the end 
of May. The Cleveland, Ohio, firm 
bought 32 acres of land adjoining Shell 
Oil Company holdings. The plant will 
be used for the manufacture of chemical 
additives for lubricating oil. Actual con- 
struction work is completed and all su- 
pervisory personnel have received train- 
ing at the Cleveland plant 


French Plants Get Three 
New Personnel Buildings 
Contracts by Socony-Vacuum Fran- 


caise for the construction of three new 
buildings have been awarded the John 
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better measurement and control of 
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5) Throughout the vast field of industrial temperature instrumentation, Foxboro 
will be found in the greatest number of installations where complete 
and most economical fulfillment of optimum accuracy are 





if your process requires temperature measurement or control in 
en fonge between —350°F. and -+2800°F., the high engineering 
and complete diversity of Foxboro Instruments . . . backed 
boro’s unequaled application experience . . . offer you the way 
it most effectively. 
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W. Harris Associates, Inc. Two build- 
ings will be located at Gravenchon, near 
Rouen, while the third will be built at 
Frontignan, in South France near Sete. 
Work was initiated through the Harris 
corporation known as Societe Interna- 
tionale d’ Entreprise. 

Gravenchon is to get a combination 
cafeteria and recreation building as well 
as a personnel building. The building at 
Frontignan will be a combination cafe- 
teria and recreation building which will 
guest facilities. Construction is 
for completion in the fall 


includ 
scheduled 


San Antonio Refinery Is 
Planned for Military Use 


Military installations adjoining San 
Antonio will be supplied soon by a new 
10,000 barrel-a-day refinery planned by 
Monarch Refining Company on a 130 
acre site east of San Antonio 

A fast tax-write-off has been arranged 
for the $12.5 million unit and applica- 
tion has been made for an RFC loan 
Refinery facilities will include a 4000- 
barrel Fluid catalytic cracking unit, 
2500-barrel Platforming unit and a 
2500-barrel Hydrofluoric acid alkylation 
unit. Universal Oil Products Company 
has submitted preliminary engineering 
designs for the units. A breakdown of 
products planned: 2675 barrels per day 
avgas; 4500 barrels 86 octane motor fuel; 
1370 barrels diesel fuel; 900 barrels jet 
fuel and 700 barrels heavy fuel. It is 
anticipated that crude will be obtained 
from nearby pipe lines 


Pan American P & T Plans 
Expansion at Texas City 


\ 10 percent increase in capacity of 
its 115,000 barrels-a-day Texas City, 
Texas, refinery is planned by Pan 
American Petroleum & Transport Com- 
pany in order to boost avgas production 
Tentative plans include addition of 
a Fluid catalytic cracker and polymeri- 
zation plant, engineering plans for which 
have not been completed. D. J. Smith, 
president, said certificate of necessity 
for construction has not been requested, 
although the company hopes to have the 
new facilities in operation by the end of 


1952 


Geelong Refinery Reputed 
Australia’s Largest Unit 


Shell Oil Company of Australia has 
completed plans to build a $9 million 
refinery at Geelong, Victoria. The re- 
finery, reputed to be the largest in Aus- 
tralia upon <ompletion, is expected to 
produce 136 million gallons of pres, 
23 million gallons of diesel fuel, and 
million gallons of fuel oil yearly even 
during initial stages of production. E. N 
Avery, manager of Australian Shell, said 
the company will get its crude oil from 
British Borneo 


McKee Awarded Mexican 
Lube-Wax Plant Contract 


Arthur G. McKee Company has been 
awarded a $15 million contract by Pe- 
troleos Mexicanos to build complete lub- 
ricating oi] and wax manutacturing fa- 
cilities at its Salamanca Refinery. Prod- 
ucts will be made entirely from Mexican 
crude oil. McKee officials say construc- 
tion will start immediately, work to pro- 
ceed as rapidly as materials are avail- 
able. McKee just finished building the 
féfinery at Salamanca a few months ago 
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Over $300 Million Granted 
Tax Amortization to Date 


Upon recommendation of PAD the 
Defense Production Administration has 
approved 21 additional oil expansion 
projects costing more than $212 million, 
as well as 45 projects for industries 
allied to oil, for fast tax amortization 
This brought the total oil projects certi- 
fied for fast write-offs to 49, and at a 
total cost of well over $300 million. 

Ethyl Corporation was granted an 85 
percent write-off on its $44,135,000 anti- 
knock compound plant at Houston. Fol- 
lowing is a list of the other 20 projects 
certified, showing company, type of 
product, total plant cost and percentage 
of cost approved for fast write-off: 
benzene and tolu 
Dethi, La., iso 
Marcus 
percent. 

aveas 
Indiana 


Sun, Marcus Hook, Penn 
ene, $8,380,000, 85 percent. Sun, 
butanes, $258,497, 85 ent. Sun, 
Hook, Penn., avgas, $2,577,145, 100 

Indiana Standard Whiting, Ind., 

components, $938,500 100 percent 
Standard, Whiting, aveas, $2,327,500, 100 per- 
cent Indiana Standard, Neodosha, Kans., 
gasoline, $10,029,000, 80 percent. Indiana 
Standard, Sugar Creek, Mo., gasoline and 
kerosine, 21,170,000, 75 percent. 
Baton Rouge, La., anti- 
$4,041,000, 75 percent. 
Ethy!-Dow Chemical, Freeport, Texas, ethy! 
ene dibromide, $8,185,000, 100 percent. 

Ashiand Oi! & Refining, St. Elmo, Ill., gaso 
line and kerosine, $665,000, 75 percent. Ash 
land Ol! & Refining, Canton, Ohio, gasoline, 
jet fuel and butane, $3,870,000, 76 percent. 

Premier Petroleum, Fort Worth, Texas, 
gasoline, $650,000, 75 percent. Premier Petro 
leum, Fort Worth, jet fuel, butane, and gaso- 
line, $3,580,000, 75 percent. 

Cities Service 
and fuel oil, $6 
ental, Lake Charlies, La 
$23,820,150, 80 percent 
Perth Amboy, N. J 
$32,950,583, 80 percent. 

Frontier Natural 
Mex natural gasoline 
Guif Oil, Pittsburgh, ethylene. 
percent Kanotex Refining, 
Kans hikh-octane gasoline, $2,347,423, 
percent. Monarch Refining Company, San An 
tonio, Texas, avgas, $11,925,000, 80 percent 

Phillips, Borger Texas, avgas alkylates, 
$15,573,700 756 percent Sinclair Refining, 
Houston, butylenes and isobutanes, $27,000,000, 
75 percent. Taylor Refining, Corpus Christi, 
butanes, gasoline and fuel oils, $5,057,493, 75 
percent 


Ethyl! Corporation, 
knock compounds, 


Ponca City, Okla., gasoline 
500,000, 75 percent. Contin- 
gasoline components, 
California Refining, 
gasoline and fuel oil, 


Gasoline, Loco Hills, N. 
$703,986 percent 
$15,427,000, 80 
Arkansas City, 


Among the certifications granted companies 
allied to the oil industry were: Mathieson 
Hydrocarbon Chemical, Doe Run, Ky., iso 
butane, $18,980,095, 75 percent. Lufkifi Foundry 
& Machinery Lufkin, Texas, oil pumping 
units, $100,000, 75 percent. Brown & Root, 
Houston, rebuilding tanks, $329,933, 75 per 
cent 


Gulf Plans 76,000 Barrel 
Expansion at Philadelphia 

An increased capacity of 76,000 barrels- 
a-day is planned for Gulf Oil Corpora- 
tion’s Philadelphia refinery. A vacuum 
and topping unit, another catalytic 
cracking unit, a reforming unit and var- 
ious supplementary equipment are being 
added to increase production of high 
quality gasoline and fuel oil. 

It is expected that the Fluid catalytic 
cracking unit being built at Gulf's Port 
Arthur, Texas, refinery will go on 
stream in September. The company re- 
ports that expansion during 1951 to 
meet military and civilian needs will 
cost $200 million as compared with 
1950’s $130 million expenditure. 


Portuguese Grant Extended 


Government decree has extended the 


exclusive concession held by Sacor for 
oil refining in Portugal to December, 
1976, according to news dispatches. One- 
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Construction 





third Sacor interest is owned by the 
Portuguese government and two- thirds 
control is held by private interests, 
mostly French. The company is re- 
quired to carry out a pre-approved plan 
for complete re-equipment of its refinery 
within the next 30 months 


Pan-Am Southern Plans 
High Octane Gas Expansion 


Expansion of Pan-Am Southern Cor- 
poration’s refinery at Destrehan, St. 
Charles Parish, La., is designed to add 
nearly 300,000 gallons a day to national 
production of high octane gasoline. New 
facilities include a Fluid catalytic crack- 
ing unit, an alkylation unit, a hydro- 
former unit, steam generating facilities, 
miscellaneous tankage and other asso- 
ciated auxiliaries 

Upon completion of this construction, 
estimated to take about 14 months, the 
refinery will have a capacity of 20,000 
barrels a day of coastal —_ and 
will produce approximately 294,900 gal- 
lons daily of aviation gasoline, 42,000 
gallons of aviation jet fuel, and about 
125,000 gallons of kerosine and diesel 
fuel, according to Roy J. Diwoky, Pan- 
Am executive vice-president. 

The project is approved by the PAD 
which issued a “certificate of necessity” 
tor construction, 


Engineering at Sao Paulo 
Awarded Hydrocarbon, Inc. 


Hydrocarbon Research, Inc., has been 
commissioned to supply the engineering 
and equipment for a 20,000 barrel-a-day 
refinery to be built by private capital at 
Sao Paulo, Brazil. The plant, which is 
being built by the newly organized 
Refinaria E Exploracao de Petroleo 
Uniao, will have a Thermofor catalytic 
cracking unit, and will be Brazil's fourth 
refinery 

Hydrocarbon also designed the 45,000 
barrel-a-day refinery being built at 
Cubetao, near Santos. Both plants will 
be able to run either Venezuela or Mid- 
dle East crude 


Refinery Engineering to 
Handle Kanotex Projects 


New facilities and additions to exist- 
ing facilities at the Kanotex Refining 
Company's plant at Arkansas City, Kan- 
sas, will be handled by Refinery Engi- 
neering Company of Tulsa. The new 
facilities will include a 4600 barrel-a-day 
UOP Fluid catalytic cracking unit and 
a 5700 barrel-a-day vacuum unit for 
catalytic feed preparation. Additions 
will be made to existing Vapor recovery 
and catalytic polymerization facilities 
and a cooling tower for condenser water 
will be added. Crude capacity will be 
increased from 8500 to 12,000 barrels a 
day. Construction will begin this June 
and continue until June, 1952. 


Houdriflow Unit on Stream 

A 13,000-barrel-daily Houdriflow cata- 
lytic cracking unit now in operation at 
the Salt Lake City refinery of Salt Lake 
Refining Company, is the largest Houdri- 
flow unit to go on stream to date and is 
circulating catalyst at the rate of 300 
a per hour by means of the new gas- 
ut 
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Refinery Expansion by Million 
Barrels Daily Held U. S. Need 


Special to Tus WALL STREET JOURNAL 

SAN ANTONIO—The nation must add 
700,000 barrels a day to its basic crude oil 
refining capacity by the end of 1952 and 
a million barrels by the end of 1953. 

Bruce K. Brown, deputy administrator of 
the Petroleum Administration for Defense, 
brought this measure to the-Western Petro- 
leum Refiners Association in convention.here 
yesterday. 

By the end of 1956, Mr. Brown said, new 
basic refining capacity must exceed 1,600,000 
barrels a day. If possible, he said, these goals 
will be reached without recourse to special 
loans under the Defense Production Act or to 


government-owned plants. New construction 
will be encouraged by tax amortization and 


material priorities. ts 


. Basic refining projects already approveth} 
from the standpoint of tax certification, tHe 
deputy administrator noted, will require the 
investment of $318 million of private fulids 
and will increase national petroleum refiping 
capacity by 370,000 barrels a day. 3 

“Unless and until P. A. D. is convinced 
the necessary expansion of basic refining ca- 
pacity cannot be accomplished by normal 
methods,” Mr. Brown declared, “it will not 
recommend special loans under the provision 
of the Defense Production Act. Such tax- 
payers’ money as is available should, we be- 
lieve, be used for necessary projects which 
offer smaller hope of attainment by normal 
methods of finance.” 

Mr. Brown added the goals he named for 
the next few years “may be insufficient if 
international tensions increase.” 

Besides: finished products of the type nor- 
mally needed, Mr. Brown said: “There is also 
a highly pressing need to increase our capacity 
to produce special military products, such as 
jet fuel and aviation gasoline, and to produce 
critically needed products such as benzene.” 
Such production, he noted, is dependent on 
the desired increase in basic capacity, how- 
ever. 

At present, he said, there is a special need 
for greater dispersal of refineries into safe 
interior locations. 
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If, after giving that some thought, you cannot arrive at a 
satisfactory answer, your best solution is to call REFINERY 
ENGINEERING Company. Treco is geared to deliver a 
complete refinery service including: 


© Economic Studies — reports on operating cost, yields and 
profits on any proposed construction. Determination of 
proper type of plant to give you quickest realization of 
protic and highest return on investment. 


Analysis — of space and facility requirements, site selection, 
appraisal and project organization. 


Design — Before any phase of drafting is done, Treco’s 
Process, Mechanical, Electrical and Civil Engineers have 
assembled and coordinated all necessary data bearing upon 
the satisfactory completion of any planned construction. 
Treco’s drafting department can then quickly and un- 
erringly complete the plans with assurance that every 
factor, bearing on the economical and profitable operation 
of the plant, has been incorporated. 


Construction —Treco maintains an abundance of heavy 
equipment, sufficient for the largest and most complicated 
construction job. Heavy rigging and erection work have 
long been a specialty with our organization and trained 
crews, who know their business, assure that yout plant 
can be “on stream” in the minimum time. 


Contact REFINERY ENGINEERING Company NOW. Learn how 
Treco can help you to greater, more economical production 
in 1952, 1953 and the years to follow. Naturally, this will 
not obligate you in any manner. 
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THE SUBJECT of aviation fuels 
is becoming increasingly im- 
portant in the light of the pres- 
ent world situation. As the de- 
fense program increases in 
scope, more and higher-grade 
aviation gasolines and jet 
fuels will be required. In the 
event of another World War, 
still more of these materials 
will have to be produced to 
satisfy military demands. 

A summary discussion of 
aviation fuels is presented, 
giving their compositions, and 
availability. 


Meee HE AVIATION FUEL picture 
| has changed radically since 
the “end” of World War II. 
Utilization of the turbo-jet engine by 
the military for both fighter and 
bomber aircraft, as well as the prob- 
able adoption of this type of engine 
for some types of commercial aircraft, 
has introduced the problem of supply 
of large quantities of fuel material 
differing radically in properties from 
that formerly classed as aviation fuel. 
In addition, the quantity demand 
for the higher grades of aviation gaso- 
line has increased and will undoubt- 
edly increase more in the future be- 
cause of the expansion of the military 
forces under the defense program. 


Aviation Gasoline Blends 

During World War II, 100+- octane 
aviation gasoline (essentially the pres- 
ent 100/130 grade) was supplied as 
the combat-grade fuel for both fighter 
and bomber engines. Military trans- 
nort and commercial planes were 
fueled with the standard 91 octane 
aviation gasoline and the lower octane 
grades. Near the end of the war some 
higher grade aviation gasoline was 
produced, but only a relatively small 
quantity was used, 

In the postwar period further de- 
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U. S. Navy photo shows American planes being loaded for shipment to Atlantic Pact Allies. 
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velopments in production of aviation 
gasolines having better performance 
characteristics, and improvements in 
aircraft engines have enabled the adop- 
tion of the 115/145 grade for all 
conventionally - powered combat air- 


TABLE 1 


craft, In addition, a major portion of 
the military transport aircraft is fueled 
with this grade, Most commercial air- 
craft engines now require the 100/130 
grade of aviation gasoline, This means 
that over-all quality demands of avia- 


Aviation Gasoline Characteristics 1944" and 1949" 


GRADE 


90 percent 
Freezing Point, °F 
Gum, (accel.) mg/ 100ml 
Gum Inhibitor, Lhs. 5000 gals 
Octane Number 

ean Mixture 

Rich Mixture 
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Lean Mixture 

Rich Mixture 
Reid Vapor Pressure, ps 
Sulfur . percent 
TEL., mi. gal 
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tion gasolines are much higher than 
they were a few years ago 

Comparison of the characteristics of 
the aviation gasolines produced during 
the last war and presently produced 
is given in Table 1. From this table 
it is apparent that the present aviation 
gasolines compared to the former 
grades have: a) improved antiknock 
or performance quality; b) a lower 
and narrower boiling range; c) a 
lower sulfur content, and d) a higher 
lead susceptibility, requiring less tetra- 
ethyl lead per gallon for the same 
performance quality. All other proper- 
ties are comparable with those of the 
wartime gasolines in the comparable 
grades. 


Composition of Aviation Gasolines 

The former top grade of aviation 
gasoline consisted of a blend of a 
stable base stock aviation naphtha, 
high antiknock (or performance value ) 
hydrocarbon materials, high antiknock, 
medium vapor pressure stock, and 
tetraethyl lead. The present aviation 
gasoline consists essentially of the same 
type of mixture. However, improve- 
ment in the quality of some compo- 
nents, development of commercial pro- 
duction of other components, and the 
over-all higher quality of the finished 
product have changed the proportion 
of the blending components utilized. 

Table 2 lists the principal types and 
sources of blending components used 
in the higher quality aviation gaso- 
lines. 

During the last war all of the com- 
ponents listed from the sources indi- 
cated were utilized in the manufacture 
of aviation gasoline. Postwar conver- 
sion to meet the demand of the ex- 
panded civilian motor gasoline market 
and the very-much reduced aviation 
gasoline market diverted many of the 
high octane components from aviation 
gasoline. 

Table 3 lists the major components 
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used in compounding present aviation 
gasolines as well as typical composi- 
tion ranges for the various grades. 
While alkylate represented approxi- 
mately 35 per cent by volume of the 
100/130 grade aviation gasoline pro- 
duced during World War II, roughly 
twice that amount of the same grade 
alkylate is required for the 115/145 
grade with the same blending compo- 
nents. With utilization of higher qual- 
ity base blends and the addition of 
other high performance blending com- 
ponents, this quantity can be decreased 
somewhat. However, more and higher- 
grade alkylate is still required for the 
top grade of aviation gasoline, 


Manufacture of Aviation Gasoline 
Components 

Aviation Naphtha 

Aviation naphtha is a hydrocarbon 
base stock obtained by fractionation of 
stocks having suitable characteristics. 
Natural gasoline and topped crude oils 
from certain sources furnish suitable 
base naphthas, 

The characteristics desired in avia- 
tion naphthas are 

Boiling range—100° - 350° F 

Sulfur content—0.00 - 0.05 percent 

Octane number—65 minimum 

Olefin content—negligible 

Vapor pressure—less than 7.0 psi 


The desired properties require that 
the naphthas be derived from crudes 
and natural gasolines which have 100 


to 350° F. boiling range cuts of rela- 
tively high octane number. Usually the 
suitable base stocks are fractionated to 
boiling range and then desulfurized 
if necessary to meet the low sulfur 
specifications, 

Catalytic gasolines from the Fluid, 
Thermal. Houdry, or Houdriflow cata- 
lytic cracking processes make excellent 
aviation naphthas provided sufficient 
treatment is given the stocks to re- 
move all of the olefins resulting from 
the cracking reaction. Usually the gas- 
oline portion of the cracked product 
is fractionated to boiling range and 
then the fraction is given a sulfuric 
acid treatment. This removes the ole- 
fin compounds which make the stock 
unstable with regard to oxidation and 
gum formation. Sulfuric acid treat- 
ment also desulfurizes. 

The antiknock or performance qual- 
ity of catalytic base aviation naphthas 
is much higher than that obtainable 
from straight run fractions. This is the 
result of a higher percentage of par- 
affin isomers produced in the cracking 
reaction, Thus, there is a slight re- 
duction in the quantity of alkylate 
necessary in the blend when catalytic 
aviation naphtha is used in place of 
straight run naphtha. 


lsopentane 

Isopentane is added to aviation gas- 
oline to enable the blend to meet vapor 
pressure specification without distor- 
tion of the volatility characteristics of 
the finished gasoline, Although its use 
is not required in all blends, large 
quantities have been used because of 
its high antiknock value. 

Isopentane is recovered by close 
fractionation of any stock in which it 
is contained in sufficient quantity to 
make its recovery feasible. Natural 
gasoline serves as the principal source. 
Distillate products from crude stabili- 
zation and from catalytic gasoline 
stabilization provide a source of iso- 
pentane. In many cases it is necessary 
to desulfurize the isopentane cut to 
meet specifications. 


Neohexane 

Neohexane, 2, 2 dimethyl butane, is 
a moderate vapor pressure hydrocar- 
bon having a high octane number and 
good rich mixture characteristics, It 


TABLE 3 
Composition Range-Aviation Gasoline Blends—Percent by Volume 


GRADE 91/98 
BLEND 


Naphtha 65-80 O.N 

Acid-Treated Catalytic Naphtha 
78 ON 

Isopentane 90--95 O.N 

Alkylate A 102/120—105/138 

Alkylate B 110/140-—125/160 

Cumene 


Tr 
mi TEL/gal 





GRADE 100/130 GRADE 115/145 





has been produced by thermal alkyla- 
tion.*” It is also present in alkylate 
stocks produced by catalytic alkylation 
processes, 


Diisopropyl 

Diisopropy! (2,3 dimethyl! butane) 
is a compound having a high octane 
number, high blending octane number, 
excellent rich mixture response and a 
suitable vapor pressure for replacing 
or reducing the quantity of isopentane 
needed in aviation gasoline blends.':"° 
This compound can be produced by 
catalytic alkylation of ethylene and 
isobutane using a liquid aluminum 
chloride-hydrocarbon-complex cata- 
lyst.** It can also be produced from 
the same feed material with a boron 
trifluoride-water-hydrofluoric acid cat- 
alyst.* 


Triptane 

Triptane (2,2,3 trimethyl butane) 
has excellent characteristics for an 
aviation gasoline blending component. 
It has good rich mixture response, 
high blending octane number and other 
qualities necessary for high antiknock 
blending components."* It is even pro- 
posed as a reference fuel component 
for rich mixture evaluation. 

This compound can be produced by 
alkylation of propylene and isobutane 
at high temperatures and pressures in 
the presence of small amounts of or- 
ganic promoters,** by alkylation with 
sulfuric acid and hydrofluoric acid 
catalysts, and by selective demethyliza- 
tion of mixtures of 2,2.3- and 2,2,4- 
trimethy] pentanes in the presence of 
hydrogen and a nickel or a cobalt 
catalyst.* 


Cumene 

Cumene (isopropyl benzene) is an 
important aviation gasoline blending 
component because it greatly improves 
rich mixture performance of aviation 
gasolines with which it is blended and 
it has a high blending octane number. 

It can be recovered from hydro- 
formate’* by extraction and distilla- 
tion. It can also be formed by cata- 
lytic alkylation’® of propylene and 
benzene in either the vapor phase, 
using phosphoric acid as a catalyst, or 
the liquid phase, using sulfuric acid 
as a catalyst. 


Yylidines 

The xylidines (aromatic amines) 
can be used as additives in aviation 
gasoline blends to the extent of 1 to 
3 percent to improve the rich mixture 
response, Kunc, et al.,'* report blend- 
ing octane numbers of 220 for xyli- 
dines blended with 87 octane number 
base stocks. 

These compounds are produced** 
by high-pressure hydrogenation of 


products from the nitration process. 
It is reported that aviation gasolines 
containing xylidines in the amount of 
1 to 3 percent fulfill all specifications. 


Alkylate 

Alkylate is the principal blending 
component in aviation gasoline since 
it imparts the major antiknock or per- 
formance quality to the blend. Quan- 
tity and quality of alkylate in the 
blend influence greatly the perform- 
ance characteristics of the finished 
gasoline. 

Alkylate consists of a mixture of 
isooctanes, isoheptanes, and _ isono- 
nanes. In general, the greater the 
proportion of isooctanes present in the 
alkylate the better the performance 
quality.**** 

Alkylate is produced*:*)'% 2! 2%. 27 
by reacting propylene, butylenes, and 
pentenes with isobutane in catalytic 
reactors using sulfuric acid or hydro- 
fluoric acid as a catalyst under closely- 
controlled conditions of temperature, 
concentration, and time, The alkylates 
produced from the processes are es- 
sentially saturated isoparaffin hydro- 
carbons and require no further treat- 
ment other than fractionation, 

Alkylate blended into the 115/145 
grade of aviation gasoline is essenti- 
ally the isooctane mixture resulting 
from the alkylation of butylenes with 
isobutane. This‘ is necessary to pro- 
duce the rich mixture performance re- 
quired for this grade, Alkylates pro- 
duced from the lighter and heavier 
olefins can be used in reasonable 
quantities in the 100/130 grade of 
aviation gasoline. 


Hydrogenated Polymer 

Hydrogenated polymer (or hydro- 
genated dimer and co-dimer) serves 
as a high octane blending stock in 
aviation gasoline. It has a high rich 
mixture response and good lean mix- 
ture performance. 

It is produced by selective polymeri- 
zation":'® of butylenes and isobutylenes 
and subsequent catalytic hydrogena- 
tion**.** of the olefin isooctene mixture 
to isooctanes, 


Turbo-Jet Aviation Fuels 

In the past few years the efficiency 
of turbo-jet engines has been improved 
to the point where their use, particu- 
larly in military aircraft, has proved 
feasible. The higher speeds, approach- 
ing the sonic range, have definite mili- 
tary value for fighter aircraft. Un- 
doubtedly, bomber aircraft will be 
powered in the near future with en- 
gines of this type for the same reason. 
Some European commercial air lines 
have ordered turbo-jet planes®® and ‘if 
they are proven to be satisfactory for 
commercial transport, other airlines 
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will probably start using them. 
Because of the nature of the turbo- 
jet engine, the fuel required to operate 
it differs greatly from the aviation 
gasolines used in the reciprocating 
type engines, The major differences 
are in the boiling range and in the 
complete lack of antidetonation or 
antiknock requirements for the jet 
fuels. 
Characteristics of Jet Engine Fuels'*** 
Turbo-Jet fuels should fulfill re- 
quirements with regard to performance 
as follows: 


2) Maximum combustion efficiency 

b) High calorific value 

c) Maximum economy (minimum fuel 
consumption) 

d) Minimum of corrosion effects (low 
sulfur content) 

ce) Minimum deposit forming tend- 
encies 

{) Suitable atomization characteristics 

g) Low freezing point 

h) Low vapor pressure 


These requirements are not all com- 
patible, Maximum combustion effi- 
ciency requires a fuel which will 
atomize readily and vaporize rapidly 
for complete mixing with air. This 
means in most instances a volatile 
fuel; that is, one having the general 
characteristics of gasoline. Volatile 
fuels on the other hand have higher 
vapor pressures and are not suitable 
for aircraft having a very rapid rate 
of climb. Under this condition the fuel 
temperature does not decrease pro- 
portionately to the decrease in atmos- 
pheric pressure at higher altitudes. 
This introduces vapor lock problems 
when a volatile fuel is used for opera- 
tion of jet engines. It also causes ex- 
cessive evaporation losses. The lighter 
fuels have lower freezing points and 
viscosities while the heavier fuels have 
higher freezing points and viscosities. 
The former p Rape ened are more 
desirable. 

The lighter fuels have higher heat- 
ing values per pound and less heating 
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value per gallon than the heavier fuels 
because of the decrease in calorific 
value and increase in density with in 
creasing molecular weight. From a 
military standpoint a greater heating 
value based on weight is more desir- 
able while from a commercial airline 
standpoint the fuel having a greater 
volumetric calorific value is more de 
sirable. 

Table 4 lists the principal current 
specifications on turbo-jet engine fuel. 

Examination of the specifications 
indicates that in general a stock having 
a boiling range from 100° to 600° F. 
may be utilized for turbo-jet fuel pro- 
vided freezing point and stability re 
quirements are met. Thus, a stock 
resulting from topping almost any 
crude oil, including the light naphtha 
heavy naphtha, kerosene distillate or 
light fuel oil, and gas oil cuts could 
be given a light desulfurization treat 
ment and supplied as jet fuel. 


Manufacture of Turbo-Jet 
Aviation Fuels 

The manufacture of jet fuels which 
will comply with the present specifica- 
tions is relatively simple and requires 
no special refining methods or refining 
equipment. A_ conventional topping 
plant capable of topping crude oil 
with an overhead product or blend of 
distillate streams having an end point 
of 600° F.. will produce a stock ful- 
filling the specification. Possible ex- 
ceptions are those plants operating on 
high sulfur or highly aromatic crudes. 
Under these conditions it is possible 
that desulfurization would 
sary to enable the stock to meet sulfur 
specifications. If the distillate 
tained a high percentage of aromatics, 
it might be difficult to meet the freez- 
specification without 
reduce the aromatic 


be neces- 


con- 


ing point 
treatment to 
content. 

The specifications allow inclusion of 
of some cracked distillate (5-10 per- 
cent) in the jet fuel product. Cracked 
gasoline and cracked gas oil could be 
included in smal] amounts, although 
normally it would not be feasible to 
use cracked gasoline because of its 
greater octane blending value in motor 
gasoline. 

As noted above, a kerosine distillate 
with some lighter material added to 
give the desired starting volatility will 
serve satisfactorily, and this probably 
represents the best compromise fuel 
available. 


Availability of Aviation Fuels 
Table 5 lists the aviation gasoline 
quantities produced yearly since 1940. 
The peak production of aviation 
gasoline during World War II, 1945, 
amounted to approximately 15 percent 
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TABLE 5 
Aviation Gasoline Production, 
1940-1950". ” 
THOUSANDS OF BARRELS) 


Other 
Grades 


100 Octane 
and Above 





of the crude oil refined. Just after the 
war the quantity produced fell to ap- 
proximately | percent and slowly in- 
creased to approximately 244 percent 
1950. Undoubtedly a further 
increase in military demand because 
of the operations in Korea and the 
expanded defense program will be 
seen in the near future. The quantity 
of production is not the whole story 
with regard to aviation gasoline, At 
the peak of production during World 
War II the combat grade aviation 
gasoline consisted of the 100/130 
grade and the military transport and 
commercial aviation used grade 91 and 
lower. At the end of the war, grade 
115/145 became available. In 1946 the 
demand for grade 115/145 in relation 
to grade 100/130 was around | to 5. In 
1947 it became approximately | to 3. 
Since most combat aircraft and many 
of the military transport planes re- 
quire the 115/145 grade, it can be 
assumed that the proportion is much 
higher at present. In addition, prac- 
tically all commercial aircraft operate 
on the 100/130 grade instead of the 
lower quality fuel used during the last 
war. 

Alkylate is used as the basis for 
both grades of aviation gasoline. In 
general, it requires twice as much al- 
kylate to make grade 115/145 than to 
make grade 100/130. In addition, the 
quality of alkylate must be higher for 
the 115/145 grade than for the 100/130 
to meet the specifications. 


during 


This high quality alkylate must re- 
sult from processing essentially pure 
butylene and isobutane feed stocks. 
Mixed feeds including propylenes and 
pentenes with isopentane produce al- 
kylates which have difficulty in meet- 
ing rich mixture performance charac- 
teristics demands for the 115/145 
grade. Thus, the quantity of high 
grade alkylate capable of being pro- 
duced depends upon the supply of bu- 
tylene-isobutane feed stock available. 
Increased catalytic cracking capacity 
has increased the potential C, supply 
and probably will be sufficient in the 
event of a national emergency, if the 


quantity demands do not greatly ex- 
ceed those in 1944-1945. 

Aromatic blending agents such as 
cumene will increase the quantity of 
115/145 grade aviation gasoline on 
the average three barrels for every 
barrel of high grade aromatic blend- 
ing component.* At present aromatics 
are not available in the quantity neces- 
sary if our high grade aviation gaso- 
line demands become as great us they 
were during the last war. 

With respect to jet fuels no produc- 
tion figures are readily available. The 
supply problem should not be critical 
since the average barrel of crude oil 
will supply approximately 0.5 barrel 
of jet fuel provided present specifiica- 
tions are not made more restrictive 
with regard to boiling range or qual- 
ity. In an all-out war it is possible that 
the demand for jet fuel could repre- 
sent 15 to 20 percent of the crude oil 
produced. This is possible because it 
is estimated? that a jet engine will con- 
sume approximately three times the 
quantity of fuel (in pounds per horse- 
power hour) than the conventional re- 
ciprocating type aviation engine. 
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Figure 1. Typical Pour Point Curves of Distillate Blends 
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Estimating Pour Points of 
Petroleum Distillate Blends 


EUGENE B. REID and HOWARD I. ALLEN 
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Figure 3. Pour Point Blend Curve Waxy Gasoil with Same Stock Dewoxed. 


CCASIONS frequently arise in 
6) refinery operations, stock 
forecasts, and in refinery 


stock studies when it is necessary to 
estimate the pour point of a blend of 
petroleum distillate stocks such as 
stove or diesel oils when the pour 
points of the component stocks are 
known, Very little has been published 
in the literature on how this might be 
done, The procedure presented here, 


developed by California Research 
Corporation, has been found to be re- 
liable and convenient. 

The approach used in developing 
the procedure is of interest since it 
illustrates the application of theory to 
a problem involving one of the many 
empirical tests used in the petroleum 
industry, Almost always in studies in- 
volving these empirical tests it is nec- 
essary to make a statistical analysis 


using a large amount of data. How- 
ever, if the problem can be theoreti- 
cally analyzed, even if not rigorously 
and exactly, and the proper variables 
determined, a framework can then be 
established into which data may be 
fitted and evaluated with a great deal 
more facility. 


Figure | shows some typical binary 
pour point-composition curves: In gen- 
eral the curves are not straight lines. 
Pour points of the components, alone, 
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IT IS FREQUENTLY necessary in refinery operations, stock forecasts, and 
stock studies to estimate the pour points of blends of distillate stocks when the 
pour points of the component stocks are known. The problem has always been 
a troublesome one, and never within the authors’ knowledge, has a general 
systematic method for calculating the pour point of blends been published. 
Multicomponent blends, in lar, have been difficult to handle, —_ reli- 
ance has been placed on rule-of- thumb methods that are b! 
situation but wholly inadequate for stock studies, predicti or A atl blend- 
ing when there is a variance in the stocks. 

a ted here was developed th a 
dynamic consideratica of the principles involved. The accuracy of 2. estimated 
pour point is of the same order as the experimenta] reproducibility of the pour 
point tests. 
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do not entirely define the blend curve 
as illustrated by the upper two curves. 
The problem of estimating pour points 
is largely one of predicting the shape 
of these curves, 

The pour point as defined by ASTM 
Standards on Petroleum Products, 
Method D97-47 is the lowest tempera- 
ture in 5° intervals at which the stock 
will perceptibly pour in five seconds 


93 











To find the pour point of a blend 
index for the blend (i.e 
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its container is tilted. A stock 
may fail to flow under test conditions 
for two reasons: on chilling, 1) a crys- 


when 


talline mass of wax may set up to the 
extent that no distortion takes place 
on tiltine: or 2) the stock may be- 
come so viscous that no apparent flow 
takes place. The nour points, limited 
by these two conditions, are often re- 
ferred to as a “wax” pour and a “vis- 
pour respectively. With distil- 
late stocks “viscosity” pour points are 
infrequently encountered. and then 
only at low temperatures. By limiting 
the to distillate stocks 
“wax” pours only need be considered. 
The situation with distillate stocks is 
further simplified by the lack of nat- 
ural “pour depressants” such as oc- 
cur in residual stocks, 


cositv » 


discussion 


Development of Method 


The basic assumption is made that 
the pour point is the temperature at 
which the stock becomes saturated 
with wax. At this point the wax in 
solution is in equilibrium with solid 
wax, or 


Wax (solid) — Wax (solution) (1) 


If C is the concentration of wax in 
solution, the equilibrium constant for 
this reaction is simply 
K=C (wax in solution) (2) 
From thermodynamic principles it 
can be shown that for ideal solutions 
din K A H_ 
dT RT 


where K = equilibrium constant 


(3) 


T = absolute temperature 


QO H=heat of reaction (heat of 
solution in this case) 


R= gas constant 


TABLE 1 


Pour Point Blending Indices for Distillate Stocks 


determine the index of each component from the table below, compute the weighted arithmetic average 
blend indices straight line) and find the pour point corresponding to the biend index and blend 60 percent tempera- 
ture from the table. Determine the 50 percent temperature of the blend by weighted arithmetic averaging. 
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After integrating, assuming 4H to 
be constant with temperature, combin- 
ing constant terms, and converting to 
common logarithms, we have 


log C (4) 


where C has replaced the equilibrium 
constant K, and A and B are new 
constants. This equation represents the 
relationship of solubility of wax with 
temperature, If plotted as log C ver- 
1/T it represents a familv of 
straight lines whose slopes (—A) de- 
pend primarily upon the properties of 
the wax and whose intercepts or dis- 
placements (B) depend upon both the 
wax solubility and upon the solvency 
of the wax-free stock. 


sus 


Since “wax” is made up of a whole 
series of compounds. we propose that 
an “equivalent standard wax concen- 
tration” be used instead of actual wax 
concentration, and that the equivalency 
of wax concentration be measured by 
its effect upon the pour point of a 
standard stock. Thus, if 10 grams of 
a wax cause the same pour point as 2 
grams of a less soluble wax, then these 
two amounts are equivalent and iden- 
tical for our purpose and represent 
the same “equivalent standard wax 
concentration.” Thus when “wax con- 
centration” is used, “equivalent stand- 
ard wax concentration” will be in- 
tended. 

Considering Equation 4 again, by 
using “equivalent standard wax” in- 
stead of actual wax concentration, the 
displacement or intercept of the fam- 
ily of curves is essentially independ- 
ent of the type of wax and depends 


52s | 50 


SSK KK — Ne wamn~is 
BZoeeCeoseoous-a 


tees 


Seesssce se --pewmee se BSE8SR 


SSS Sseon- KK wr HROw ae 
eeeseugrvevoecou- 
peeeeeoes ere eon- 
SSrsResease-+eeceoee 


BRESESROv\- eves 
S2SSSSSH---rrwee3. ST ZEBEE 


BBSsasus-* eh eree-s 
SSSSSSSsSoK—- - NRK SE-~10 
SSSSSSSS SSO —Nwpwens 
BISSVRESEULZ*O—Weeee 


-+2 


© 
ae 


almost entirely upon the solvency of 
the liquid if the temperature is now 
the pour point. Figure 2 presents such 
a family of curves and illustrates the 
basis of a blending scheme. The first 
curve shows the relationship between 
wax solubility and pour point for 
stock P. the second for stock O. etc. 
P. O. R. and S actually represent dif- 
ferent solvents for the same standard 
wax. To illustrate its use as a basis 
for blending. suppose stock R has a 
pour point of T, and stock P a vour 
noint of T.. then the wax contents of 
these two stocks are C, and C.. If these 
two stocks are hlended. the wax con- 
tent of the blend. Q, is C, which would 
correspond to a pour point of T 
since the character of the blended 
stock is intermediate between R and P. 

With this cualitative pattern 
framework established from theoretical 
considerations. the next step is to set 
it up quantitatively throuch an analy- 
sis of pour point blend data. One of 
the key blends for this purpose con- 
sisted of a wax-containing stock 
blended with the same stock dewaxed. 
This blend is shown in Figure 3. These 
data established one of the lines of the 
family of curves of Figure 2. Since 
only pour points were measured and 
not wax concentrations, it is well to 
explain the interpretation of the pour 
point data. With the above blend, the 
amounts of wax in the waxy and wax- 
free stocks were arbitrarily assumed 
and on these assumptions the wax con- 
tents of the blends were calculated. 
The logarithms of these wax concen- 
trations were plotted against the pour 
point, and through a process of trial 


or 
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and error, the proper assumptions for 
wax concentrations were found which 
gave a linear plot, 

Incidentally, it was found that a 
linear scale of pour point temperature 
gave a more nearly linear plot than 
a reciprocal scale. Through a similar 
analysis of additional pour point data, 
Figure 4 was finally developed, The 
ordinate scale is numbered with an 
arbitrary “blending index” but it has 
the physical significance of equivalent 
wax concentration. The parameter 
which adequately describes the nature 
of the stock was found to be simply 
the ASTM distillation 50 percent tem- 
perature. This characteristic apparent- 
ly does two things: 1) it reflects the 
molecular weight of the solvent and 
2) the degree of imperfection of the 
wax solution. Actually, if perfect solu- 
tions were formed and concentrations 
were considered on a molar basis, 
there would be only a single line on 
Figure 4. The crude source was found 
to be unimportant as a parameter, and 
this is to be expected from the work 
of Berne-Allen' who showed that the 
solubility of wax in paraffinic solv- 
ents was of the same order of magni- 
tude as in aromatic solvents when 
considered on a molar basis. 

Figure 4 has been reduced to tabu- 
lar values and presented as Table 1. 
The choice in use of the chart or the 
table is entirely a matter of personal 
preference. 


Procedure In Estimating 
Pour Points 

The procedure for estimating pour 
points with either the chart or Table 1 
is as follows: 

The blending index for each com- 
ponent is found which corresponds to 
its pour point and ASTM 50 percent 
temperature, The index of the blend 
is then found by taking a volumetric 


TASLE 2 


ASTM 
Pour Point | 50 Percent Temp 
25 +90 «| 610 
Ol 0 550 
35 60 450 


| Pesce in 





The index of the Blend is found as follows: 
STOCK Percent Index Fractional Index 





Index of Blend 


The 50 percent temp. of the Blend is found as follows: 
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STOCK | Percent | ee | so parecer Tome. 
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40 550, 
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50 percent Blend Temp. 
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Figure 4. Pour Point Blending Chart (Distillate Blends Only). 


weighted arithmetic average (linear 
blending) of the indices of the com- 
ponents. The pour point corresponding 
to this index is found from the chart 
or table at the 50 percent temperature 
of the blend. The blend 50 percent 
temperature is satisfactorily found by 
taking the volumetric weighted aver- 
age of the 50 percent temperatures of 
the components. The method is ap- 
plicable to any ber of comp 





. 
nts. 


Illustrative Example 

Find the pour point of a blend of 
the stocks shown in Table 2. 

Referring to Figure 4 or Table 1, 
the pour point corresponding to an 
index of 6.8 and a 530° F. 50 percent 
temperature is found to be + 2°; or 
rounding to the nearest 5°, the pour 
point of the blend is 0° F. 

The 50 percent temperature is a 
parameter of secondary importance; 
hence, in cases where the 50 percent 
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temperature of the components are not 
known, a reasonable assumption of 
these values will give a satisfactory 
result, This is particularly true if the 
difference in 50 percent temperatures 
among the components is not great, 
say 100°. 


Accuracy 

Out of a total of 90 blends, the pour 
point was predicted within + 5° in 
over 90 percent of the cases, Blends 
included were straight run with 
straight-run stocks, straight run with 
catalytic cycle stocks, straight run 
with thermally cracked gas oil stocks, 
and catalytic cycle with catalytic cycle 
stocks. It is believed that the accuracy 
of the method is of the same order as 
the reproducibility of the experimental 
determinations. 


REFERENCE 
1 Berne-Allen, A., and Works, 
and Eng. Chem., 30, 806 (1938). 


L. T.. 








Oil Company's Liandarcy Refinery in South Wales. It is operated by National Oil Refineries, Ltd 


Liandarcy Refinery Expansion Work 
Now in Second Phase 


Oe ee 
S. SWA VATHAN, Londor 


On left is a photo of the stabilizer plant at Liandarcy, showing bench “B” on the left side 
Pictured below is the benzene and kerosine pumphouse at Liandarcy tank farm, showing 
pipe manifold and spillway. 





Photograph above shows one of jetties at Queen’s Dock. Note offshore pipe lines leading 
to the jetty head and the large tanker moored to jetty. Pictured at right is completed 
cooling water tower 


a comprehensive range of products in- 


cluding propane and butane, premium 


asoline, regular gasoline, kerosine, 


r vaporizing oil, various grades 

oil, a complete range of solvent- 
refined lubricating oils including bright 
wax, fuel oil 


stocks, various grades of 


+} 


f the specialist plant is 


design, more than 85 per 
equipment is being made in 
erected by British contrac 
workmen with the help of a 
small team of American engineers 


The interim stage of expansion of 
was completed in the fall 
45,000 


topping 


the rehnery 
of 1949, 


stream day 


when the barrels per 


crude oil unit and 


stabilizer plant, together with treatment 


plant and offsite facilities were com- 


mi ned nearly six months ahead of 
schedule. This was the first major refin- 
ery unit to be constructed in Britain 
after the war. Ground was prepared and 
the new unit ymmissioned in 17 
months 
The refinery is operating at a crude 
oughput of some 61,000 barrels per 


2 wut basic 


products includ- 

j proportion of fuel oil. This 
provisional increase above 51,000 barrels 
was brought about by convert- 
crackers 


per lay 


ing tw bsolete continuous 


into crude oil topping units 

To pr wide feed stocks for the lubri- 
cating oil line and the catalytic cracker, 
the vacuum distillation capacity is being 
stepped up by the instaliation of a 17,000 
Later, a thermal 


polymerization 


barrel vacuum unit 


reformer and catalytic 


plant will be set up 
in hand and in some 


Plans are well 
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cases construction has already begun on 
a SO, extraction plant for kerosine, a 
solutizer plant for benzine treatment, a 
desulfurizing plant for tractor oil and 
gasoline and several acid washeries and 
return units. At all stages of the expan- 


sion program the need to maintain 


throughput of the existing refinery with- 
out interruption was borne in mind. The 
site covers about 800 acres of 
from 40 to 


Permissible 


refinery 
undulating ground, ranging 


270 feet above sea level 


bearing loads under foundations were 


found to vary from half a ton to five 


toms per square toot 

The tanker 
Dox k, 
taking 
to take five 
time. Old 
placed by reinforced concrete structures 
capable of berthing tankers of the 28,- 
000 ton Three of these are now 
ready, and two more under way 

To deal with the refinery’s increased 


terminal at the Queen’s 


Swansea, where new jetties are 


was originally designed 
10,000-ton tankers at a 


piers are being re- 


shape, 


timber 


class 


production, extra pipe lines are being 
laid between the jetties and transit site. 
New pumps with a capacity of 4500-5500 
barrels an hour are being installed. Al- 
ready six stem coiled tanks with a ca- 
pacity of 75,000 barrels each have been 
erected at the transit site to deal with 
heavy ftel oil. Steam to heat the tanks 
and lines is produced by three water- 
tube boilers with a total steam capacity 
of 85,000 pounds an hour 

The storage capacity of the main tank 
miles from the transit 
site, is to be increased to a total of 
5,200,000 barrels by the addi- 
all-welded 


farm, about 3! 


close to 


tion of a large number of 


steel tanks with floating roofs. These 
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tanks will be 144 feet in diameter and 
46 feet high. On completion of the proc- 
ess tankage there will be some 900 all- 
welded tanks, representing an aggregate 
storage capacity of 65,000 barrels 

fhe main pump houses and the suc- 
tion and delivery pipe system have been 
The pipe routes at 
undergoing reconstruc- 


modernized main 


Liandarcy are 
tion with more than 60 miles of the line 
already diverted 


water tube boilers each with a 
of 150,000 pounds an hour are 


will be 


Four 
capacity 
being installed and two more 
added later To 
trical load of 21,000 kw, a new power 
station with a normal capacity of 12,000 
to 15,000 kw, is being added. The bal- 
ance of the load will be carried by the 
British Electricity Authority. About 100 
million gallons of cooling water daily 
The original 93 million 
being aug- 
three concrete cooling tow- 


meet the total elec- 


will be required 
gallon storage capacity is 
mented by 
ers, each capable of cooling 15,000 gal- 
lons a minute from 120° to 80° F. The 
first of these towers, 162 feet in diam- 
eter and 250 high, has been in operation 
for more than 18 months. The other two 
are under construction, 

The refinery will continue to use its 
own fuel units and 
boiler houses being fired by oil fuel or 


supplies, process 
refinery gas 

Meanwhile 
fire fighting 
larged and improved 
tories and stores and modern offices to 


engineering 
units, etc., are being en- 
Also, new labora- 


workshops, 


house additional supervisory and clerical 
staffs are being built 
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General view of Process Area of Panoma Corporation Gasoline Plant, Texas County, Okla., 
near Hooker. Absorbers in Foreground, Dehydrators to left. 


Panoma Plant Achieves Low 
Maintenance-Operation Costs 


Part ll. Auxiliary Equipment 


EARL NUTTER 


HE boiler 
properly be called the power 
house, inasmuch as the equip- 

ment contained within the building is 
comparable in almost every respect 
with an electrical plant 
used by a utility company. This sys- 
tem consists of two, 50,000-pound- 
per-hour integral furnace-type steam 
generators, and supplies steam within 
the building to four 300-kw, 480v, 
condensing type turbine driven alter- 
nators. The steam is generated at 400 


house could more 


generation 


pounds and is superheated to around 
700° F. The turbo generators and the 
mechanical 
the induced draft fans of the boilers, 
which exhaust into the surface 
densers of the turbo generators, have 


drive turbines powering 


con- 


an exhaust pressure of approximately 
Ll, inches absolute, thus the electrical 
generation and draft in the boilers is 
accomplished with a very low water 
rate. This steam is also used at the 
boiler mechanical drive 
turbine exhausting at 20 psig. to oper- 
ate the boiler feed water pump. At the 
plant this superheated steam at 400 
pounds is used in the three aforemen- 
turbines, and 
steam in 
and for 


house in a 


tioned oil circulation 
also for generating 


generator 


process 
a process steam 
regeneration sys- 


drier and gas 


heating gas in the 
tems of the 
dehydration plant. 


propane 
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The boiler house is arranged with 
a second-story floor on which the elec- 
trical generators are installed. Also on 
this floor are a steam condensate re- 
ceiver, a deaerating feed water heater 
and a triple effect feed water evapo- 
rator. All steam that goes to the plant 
for the various services mentioned is 
either returned as condensate from the 
heating elements or as low pressure 
surplus steam which is used in the 
triple effect feed water evaporator. 
The condensate from the plant, and 
condensate pumped from the surface 
condensers of the turbo generators, 
returns to the condensate receiver. Raw 
make-up water used in the boilers is 
first softened in a zeolite-type water 
softener and then automatically fed 
to the feed water evaporator as needed 
to absorb the surplus exhaust steam 
available. For each pound of surplus 
exhaust steam it is estimated that 244 
pounds of condensate, containing only 
0.5 parts per million total solids, is 
produced as a result of its condensa- 
tion and the evaporation of raw water. 

All condensate produced in the feed 
water evaporator enters the condensate 
receiver, and since a surplus is always 
made, it is permitted to overflow to 
one of the cooling tower basins, which 
materially assists in holding down the 
total dissolved solids within that par- 
tic ular cooling system. The boilers are 


THIS PART II of the Nutter-Van 
Vliet description of Panoma 
Corporation's natural gasoline 
plant near Hooker, in Texas 
County, Oklahoma. goes into 
detail about auxiliary equip- 
ment. Part L, which appeared 
in the April issue, gave much 
interesting information about 
the process details of this plant 
which was carefully designed 
for the maximum recovery of 
products, minimum shrinkage 
of gas thruput, minimum oper- 
ating and maintenance labor, 
etc. Operating records show a 
splendid result. 

Authors, L Earl Nutter and 
C. D. Van Vliet, are general 
superintendent of manufactur- 
ing. and chief engineer, re- 
spectively, of Panoma. 


controlled by automatic indicating and 
recording fire controls, located on the 
second floor in the boiler house, and 
thus the boilers operate continuously 
without adjustment by the operator. A 
secondary set of instruments are lo- 
cated on the ground floor of the boiler 
house so that the operator may observe 
any interruption of operation from 
that point. 


Cooling Tower 


The cooling tower, which serves all 
of the cooling requirements accom- 
plished with water in the entire plant, 
is of the induced draft type and con- 
sists of two sections of approximately 
equal size with four induced draft fans 
in each section. This tower is approxi- 
mately 40 feet wide, 80 feet long and 
30 feet high. The section on the west 
end of this tower cools water pri- 
marily for use in the surface con- 
densers of the turbo generators in the 
boiler house, however, water from this 
system is also used for gas cooling at 
the dehydration plant during the re- 
generation cycle. The atmospheric type 
main oil coolers of the plant are 
located in this west section of the 
tower. Water cooled within the tower 
flows over these coils before entering 
the basin to be pumped to the above- 
mentioned services. These coils are 
spread over the entire area of the base 
of this section to serve as a distrib- 
uting system on the entering air, thus 
good distribution of air is accom- 
plished, The east section of the tower 
serves all of the shell and tube type 
condensers and coolers aforementioned 
in the fractionation system. 

The induced draft fans are direct 
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connected to electric motors with 
built-in reduction gears, and with the 
motors being located directly over the 
centers of the fans in a vertical posi- 
tion. The motors are enclosed in cir- 
cular metal housings, and air from 
outside the fan ducts, for their cool- 
ing, is obtained through 5-inch pipes 
placed horizontally across the fan 
ducts to support the fan and motor 
assemblies, These motors are two 
speed forward and one speed reverse 
to afford the desired degree of water 
cooling upon atmospheric changes, 
and to de-ice the tower during ex- 
tremely cold weather, The fans and 
motors used on the aerial coolers in 
primary still vapor and lean oil cool- 
ing services are the same type as these 
cooling tower units except that they 
are not reversible. 

Each of the two sections of the 
cooling tower are equipped with two 
vertical turbine type water circulating 
pumps powered by 60 horsepower ver- 
tical hollow shaft electric motors. A 
fifth water pump of the same type is 
located between the pumps in these 
two services, and is so arranged that 
it may be used in either service as a 
standby without mixing the water in 
the two circulation systems. The water 
return piping from the plant to the 
top of the cooling tower in each of 
these services is equipped with a by- 
pass line to bypass any or all of the 
water automatically direct to the basin 
of the respective sections, and is used 
during cold weather to maintain some 
established minimum temperature in 
the basins to prevent hydrate forma- 
tion. This is accomplished by use of 
butterfly valves and recording tem- 
perature controllers. 


Frontal view of Pan- 
oma’s Process Area 
Main Absorbers to 
left, Dehydrators to 
left rear, Low Pres- 
sure Absorber next, 
followed by Deethan- 
izer, Stills and Frac- 
tionation Channel. 


a 
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The water in each of these cooling 
tower basins is treated with sulfuric 
acid and an acid inhibitor so that the 
total solids concentration may be car- 
ried reasonably high without encoun- 
tering scale formation on the cooling 
equipment. The acid used for this 
purpose is purchased in tank car quan- 
tities and held in an acid storage tank 
adjacent to the railroad spur which 
extends into the plant yard. This tank 
is elevated so the acid flows by gravity 
to small dispensing containers adja- 
cent to each of the cooling tower 
basins, where it is manually fed into 
the basins continuously. These dis- 
pensing containers are sufficiently 
small that should the entire contents 
be dumped into the cooling tower 
basin by accident, the water would 
not be acidized to a dangerous point. 
The make-up water to each section of 
the tower is measured by large re- 
cording roto-meter type meters. The 
acid dispensing tanks are graduated 
and the acid is added in proportion 
to the make-up water used. However, 
dosage of acid used is positively regu- 
lated by alkalinity tests made at in- 
tervals throughout the day by the 
operator, 


The Gas Dehydration Plant 


The gas dehydration plant is a dry 
desiccant type consisting of two tow- 
ers which may be operated alternately 
so that one tower may be regenerated 
while the other is drying gas, On the 


drying cycle the gas is entered into 
the bottom of the tower through a 
tangential connection with the bottom 
section of the tower serving as a scrub- 
ber to remove particles of entrained 
liquid. The gas leaves this scrubber 
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compartment of the tower and passes 
upwardly through a large centrally 
located pipe within the tower to ap- 
proximately its middle section to a 
distributing compartment where ap- 
proximately half of the stream of gas 
continues to go upward through a 
drying bed and the other portion 
doubles back downwardly through an- 
other drying bed, thus the gas is dried 
through two separate beds within the 
tower simultaneously. Gas leaving the 
tower through these separate beds is 
joined into a common line and passes 
into the residue gas header leaving the 
plant. The regeneration of this tower 
is accomplished by passing approxi- 
mately 10 percent of the wet inlet gas 
stream to the dehydration plant 
through some steam heated heaters, 
and thence counterflow through the 
two aforementioned sections of the 
tower. This heating operation is con- 
tinued until the beds are brought up 
to approximately 350°. The gas, leav- 
ing the tower during this heating cycle, 
is passed through some shell and tube 
type water coolers and brought back 
to a reasonably cool temperature. 
After leaving the coolers, the stream 
passes into an accumulator tank, where 
the water which has been removed 
from the bed by heat, and condensed 
from the gas by cooling, is separated 
from this gas regeneration stream. 
The gas leaving this accumulator is 
then admitted direct to the residue 
gas header leaving the plant. This 
stream of regeneration gas, upon mix- 
ing with the main stream of gas from 
the tower in drying service, results in 
a mixture that is within the dew point 
requirements of the contract, 

The piping for both the drying 











cycle and regeneration cycle is 
equipped with block valves on all 
streams, and by means of pitot type 
flow indicators the gas may be bal- 
anced between the beds of the 
tower by the setting of the valves at 
fixed openings. A dual temperature 
recorder operates on the gas tempera- 
ture leaving the beds so the tempera- 


two 


ture during regeneration may be ob- 
served. 

A large bypass line is arranged 
around the dehydration plant so that 
gas may be passed to the residue gas 
headers direct from the absorbers 
without dehydration. The dew point of 
the gas is tested on the outlet of the 
dehydration plant at a distance of 
about 100 feet. The testing may be 
done manually, however, an automatic 
dew point recording controller has 
been installed in the plant, which in- 
dicates the dew point at the location 
of this test and transmits the 
record to an electroni 
the instrument panel within the con- 
trol room some 150 feet distant. This 
is an indicating 


point 
instrument on 


electronic instrument 
and recording controller which is cali 
brated to read directly in dew point 
The pneumatic control phase of this 
instrument actuates a diaphragm valve 
located on a supplemental bypass 
around the dehydration plant to by 
pass wet gas and at all times maintain 
the dew point up to the limit specified 
by the sales contract. Thus, by means 
of this facility, the dehydration towers 
are not changed until this automatic 
bypass has just become closed and 
the tower on the drying cycle has 
reached a point where it will no longer 
take out sufficient moisture to meet 
the gas sales contract. Thus, the length 
of the eycle on which each tower may 


be operated at all times is the maxi- 
mum, and it is estimated that approxi- 
mately 25 percent more time of opera- 
tion is accomplished during each cycle 
than if the system was operated con- 


ventionally on some regular time in- 
terval that was known to be sufficient 
to meet the dehydration requirements. 


The Water System 


The water supply for the plant is 
obtained from two water wells located 
within the plant yard. Both of these 
wells are equipped with turbine type 
water pumps operated by electric 
motors at the surface of the ground 
through a drive shaft extending through 
the casing to the pump. One well is 
sufficient to furnish the complete plant 
requirements, and each well is oper- 
ated intermittently in order that they 
may be known to be in good operating 
condition. The water for plant use, 
discharging from the water well sys- 
tem, enters a 5000-barrel cone 
tank located boiler house. 


roof 
near the 
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However, some water for camp use 
is withdrawn directly from this wa- 
ter well system. Water from the tank 
gravities to the two basins of the 
cooling tower and is also pumped 
through the zeolite water softener to 
the aforementioned triple effect evap- 
orator to supply the needs of the 
boiler house. The tank is also equipped 
with an outlet system which connects 
through an electrically driven pump 
in the boiler house so that water may 
be had in the fire hydrants and all 
points in the plant by gravity through 
the pump while it is not operated, or 
at additional pressure bv the opera- 
tion of the pump. A gasoline-operated 
fire pump, taking suction from the 
tank, is located in the fire house some 
distance from all plant equipment. In 
the event of a complete plant failure 
involving interruption of the electrical 
system, this fire pump may be oper- 
ated entirely independently for a 
major plant emergency. A water sup- 
ply line also extends from Natural 
Gas Pipeline Company of America’s 
station so that water may be obtained 
from this source should a fire of any 
duration exist and this 5000-barrel 
tank become empty. This interconnect- 
ing water line will also serve Natural 
Gas Pipeline Company in the same 
fashion from Panoma’s source of sup- 
ply. 

The zeolite water softener consists 
of three treating towers, one of which 


is used to soften the water used for the. 


camp supply enroute to an elevated 
domestic water tank within the plant 
The other two zeolite softeners 
in an alternate fashion for 


yard 
are used 
the plant. 


The Ethyl Plant 


One side of the aforementioned tank 
car loading rack track extends through 
the plant fence into the plant yard. 
Located immediately adjacent to this 
track extension are the ethyl! blending 
plant building, the sulfuric acid tank, 
and a 30 x 60-foot warehouse, 

The ethyl blending plant is an 8500- 
gallon weigh tank type whereby the 
ethyl fluid received in tank car quan- 
tities is unloaded by gravity and pres- 
sure difference by applying a vacuum 
to the weigh tank. The plant is built in 
full conformity to the requirements of 
Ethyl Corporation’s specifications to 
facilitate complete safety in the proc- 
ess of unloading the tetra ethyl lead 
and the blending of the ingredients 
into motor fuel. This plant is inter- 
connected with the two aforementioned 
ethyl blending tanks so that both 
regular and premium motor fuels may 
be produced, The blending tanks are 
equipped with propeller type mixing 
devices and injection headers so the 


blends produced are thoroughly uni- 
form. 


Direct-Fired Absorption 
Oil Heater 


The direct-fired heater, for heating 
the oil in the doughnut tray of the 
still, is located adjacent to the boiler 
house so that the operator may observe 
its operation, and to prevent it from 
being a fire hazard to the distillation 
and storage tank area of the plant. 
This heater is built in two sections, 
with the flue gases entering a common 
stack with dampers in the breechings 
so that either side may be taken out 
of operation and repaired. Each sec- 
tion of the furnace is equipped with 
two separate circuits of flow of 6-inch 
pipe size, and is capable of maintain- 
ing operation at about 75 percent of 
design capacity of the plant for rea- 
sonable intervals of time. These two 
circuits enter convection sections of 
the furnaces near the flue gas outlets, 
with one circuit obtaining radiant 
heating from roof tubes and the other 
from floor tubes of the furnace before 
leaving the heater. These two circuits 
join in a common outlet stream be- 
fore combining with a like stream 
from the other section of the furnace 
in the main return line to the still. 
Temperature indicating controllers, 
pneumatically operating diaphragm 
control valves regulating the fuel, op- 
erate on each of these common streams 
separately to control the firing of the 
furnaces independently. The outlet of 
each of the two circuits of flow 
through each of the two sections of 
the heater are equipped with thermo- 
couples and the temperatures of each 
stream are recorded on a multipoint 
electronic recorder or observed as 
desired on a multipoint electronic in- 
dicator located in the control room of 
the distillation unit. An orifice flange 
and control valve are located on each 
circuit to each section of the furnace, 
and by means of rate of flow control- 
lers the flow through each circuit of 
each section is indicated on an indi- 
cating flow transmitter located near 
the orifice flange. Each of these trans- 
mitters transmit the readings to a rate 
of flow controller located in the con- 
trol room of the distillation unit, 
which in turn regulates the control 
valve to control the flow to its respec- 
tive circuit, 

Since the temperature controllers 
control the combined streams of oil 
from the two circuits of each furnace, 
the temperatures of the two circuits 
are adjusted to the same temperature 
by manual setting of the flow by 
means of these rate of flow controllers. 

The propane is dehydrated in a dry 
desiccant type system consisting of 
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two vertical towers .operated alter- 
nately. Regeneration is accomplished 
by diverting a portion of the gas from 
the top of the vapor reabsorber en- 
route to the fuel tank through steam 
heated units into these towers This 
gas is not cooled after leaving the 
towers, and after separation of the 
water in an accumulator, goes to the 
fuel tank, After the heating cycle, 
these towers are allowed to cool by 
radiation to the atmosphere, since one 
tower is sufficiently large to operate 
for several days before switching to 
the other tower. 


Electrical System 

The turbines power ng the electric 
generators operate at 4873 rpm., and 
by means of reduction gears these al- 
ternators operate at 1200 rpm. The 
manufacturer's specifications on these 
turbo-generators represent a water 
rate of about 16 pounds per kilowatt 
hour operating at 4-inch absolute ex- 
haust pressure and approximately the 
load experienced. Although there are 
no means to determine water rate, it 
is anticipated a water rate of approxi- 
mately 14 pounds per kilowatt hour is 
being obtained at the 114-inch abso- 
lute exhaust. Multiple valve hydraulic 
governors on the turbines and auto- 
matic voltage regulators on the alter- 
nators provide maximum water rate 
efficiency and constant voltage output 
without cycle change upon sudden 
wide load changes. In fact, upon start- 
ing the 60-hp. electric motors at the 
cooling tower in water circulation serv- 
ice, which are the largest units in the 
plant, no variation in voltage or cycle 
of the electrical system is apparent. 

The switch gear comprising instru- 
ments, generator controls and distri- 
bution panel to the plant are located 
on the second floor of the power house, 
and all electric cable to the various 
services in the plant is carried over- 
head in conduit, Through the applica- 
tion of capacitors at two locations near 


May, 1951 


the point of demand, a 95 percent 
power factor is consistently main- 
tained. 

In addition to the above generators, 
a gasoline driven, 10 kw, light plant 
is located in the fire house to provide 
emergency lighting service. 


Equipment in General 


Except for the three aforementioned 
steam turbine powered oil circulation 
services, the turbine powering the 
boiler feed water pump and the tur- 
bines powering the induced draft fans 
of the boilers, all equipment in the 
plant is operated by electric motors. 
All electric motors in the hazardous 
area of the plant, including the motors 
of the cooling tower water circulation 
pumps, the cooling tower fans, one of 
the water well pumps, the motors driv- 
ing the fans of the aerial coolers, and 
all loading pumps, are totally enclosed 
explosion-proof type. The remaining 
motors, which are located near the 
boiler house, are open type motors 
where inside, but where located out- 
side are totally enclosed. 

All pumps in the plant handling 
light hydrocarbons and finished pro- 
duction are end suction heavy duty 
refinery type pumps, equipped with 
mechanical] seals, and are direct driven 
by electric motors connected with 
spacer couplings to simplify disman- 
tling when required. Since starting the 
plant these pumps have operated with- 
out need of replacement of a single 
mechanical seal, and on only about 
six occasions has it been necessary to 
dismantle the seals to polish the seat- 
ing surfaces. It appears that there is 
not even a vapor leak around these 
mechanical! seals, and that there would 
not be a flash in the presence of an 
open fire. As a result of this experience 
with these seals, pump maintenance 
has been practically eliminated. 

The instruments in the plant are 
virtually all penumatic type. In all 
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instances of measurement with rate of 
flow controllers, and temperature reg- 
ulation with recording temperature 
controllers, indicating transmitters 
have been located near the point of 
measurement and temperature control, 
and the recording controllers have 
been placed in the control room for 
convenient observance and regulation 
by the operator. The only exception 
is the fuel regulation of the absorp- 
tion oil heater which is accomplished 
by indicating controllers directly op- 
erating control valves at this location. 
In fact, the operator can tell if any 
interruption occurs at any point in the 
plant by the observance of the instru- 
ments contained within the control 
room. A few electronic instruments 
were employed, but because they are 
not approved as explosion-proof equip- 
ment by the underwriters, these instru- 
ments were enclosed within a vapor 
proof compartment near the middle 
and immediately behind the instru- 
ment contro] panel in the control 
room, Glass windows were placed in 
the control panel so that these instru- 
ments could be observed by the oper- 
ator along with the pneumatic control 
instruments. To service these elec- 
tronic instruments, entrance to the 
vapor proof room is afforded by a 
door from the outside of the building 
into this room so the instruments are 
never exposed to any vapors that might 
be present within the control room. 
It was contemplated that should a bad 
failure or leak occur in the control 
room while an operator was servicing 
an electronic instrument, he would 
have ample time to close up the in- 
strument before the vapors could pene- 
trate this room, 

The air supply for the pneumatic 
instruments, the gasoline treater, and 
maintenance work, is furnished by two 
heavy duty reciprocating type air com- 
pressors, powered by electric motors 
with V-built drives, located on the 
ground floor of the boiler house, These 
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air compressors are the only recipro- 
cating type equipment in the entire 
plant. Each of these air compressors 
is capable of furnishing the needed 
air supply operating 50 percent of the 
time. They are arranged with pressure- 
stat unloading devices. which. while 
not pumping air, hold open the suc- 
tion valves of the and 
permit the machine to coast, thus pre- 
venting the continual starting and 
stopping of the electric motor. These 
pressure-stat unloaders are set so that 
should one machine fail, the auxiliary 
machine will come on automatically, 
without attention from the operator. 
when the air pressure falls 5 pounds 
below the kick-on pressure of the 
operating machine. The compressor 
discharges through a water cooler into 
into a dry 


compressor 


a volume tank, and then 
desiccant type air drier. From the air 
drier the air through a hiter 
to remove any particles of the desic 
that might be carried away by 
This air drier consists of two 


passes 


cant 
the air 
vessels, with one being operated while 
regenerated. \ 
each of 


the other is being 
contained in 


and in order to re 


steam coil is 
these drier 
generate, the bed is heated and air is 
through by a small outside 
blower. After the drier has 


brought up to temperature, it is closed 


units 


blown 
been 
in, and, by auxiliary connections on 
the steam coil, water is passed through 
to cool the temperature of the bed 
back to normal 

All piping in the plant, except drain 
lines, the fire hydrant system. and the 
suction lines to the product loading 
pumps, is above ground on pipe stan 
chions. The plant was laid out to af- 
ford extension in size without disturb- 
ing its appearance. It 
would be possible to add additional 
additional dehydration 
and 


balance or 


absorbers, an 
plant, additional 
many other phases of the plant, with- 
out it being obvious that the plant 
originally so laid out, The 
located with respect 
to distance and prevailing wind di 
rection as to afford the greatest safety 


fractionators, 


was not 
equipment is so 


aspect with respect to fire hazard. and 


vet be very convenient to operat 

Another 
plant is the method used for genera 
steam for the still. 
rhe stripping steam is produced in a 


interesting feature of the 


tion of stripping 


stripping steam generator which is a 
reboiler type unit equipped with a 
tube bundle high 
steam is passed through the tubes and 
collected in the 


fractionators, in the 


whercin pressure 
evaporates water 
make tank and 

shell. An 
the stripping steam line and a record 
volume 


orifice plate is located on 


ing transmitter indicates the 


produced and transmits to a record 


ing flow controller inside the control 
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room, regulating a control valve con- 
trolling the withdrawal of high pres- 
sure condensate steam from the tube 
bundle, thus regulating the volume of 
stripping steam. Steam at 400 pounds 
and 700° F. is applied at full pressure 
to the inside of the tube bundle. In 
order to de-superheat this steam and 
cause it to start condensation imme- 
diately upon entering the tubes of the 
tube bundle, a jet is employed to re- 
circulate a small stream of this high 
pressure steam condensate into the 
stream of steam entering the bundle. 
Otherwise, the removal of this super- 
heat would consume several square 
feet of surface in this bundle before 
effective heating is accomplished. 
There are two prime advantages in the 
use of this stripping steam generator; 
first, the use of high pressure steam 
from the boilers without contaminating 
its condensate returned to the boilers 
with any oil or foreign matter, which 
would cause considerable damage to 
the tubes of the integral furnace boil- 
and second, the re-use of the 
same water for stripping in a semi- 
closed system over and over again, 
thus returning any oil or hydrocarbons 
contained in these condensates to the 
stream of oil within the still. This 
system also fully eliminates any need 
for a separation system common at 
most plants for the removal of oil 
from condensate 

Both manual and automatic shut- 
down devices are incorporated in the 
plant. The manual shutdown system 
consists of three strategically located 
stations, at each of which are located 
two 3-way pilot valves. From any one 
of these stations an operator may shut 
off the fuel gas and simultaneously 
introduce snuffing steam into the fire 
box of either the direct fired rich oil 
heater or the boilers. 

Automatic shutdown protection is 
provided for in three distinct systems: 

1) A mercury switch installed near 
the bottom of the absorption oil surge 
tank will protect the pump taking suc- 
tion from this case of a 
dangerously low level. Since the pumps 
are turbine driven, this is accom- 
plished by simultaneously 
an alarm and venting the air supply 
line to the two rate of flow controllers 
on the discharge of this pump so as 
to shut it in. 

2) An 


pressure on the direct fired heater cir- 


ers; 


source in 


s « 
ounding 


abnormally low discharge 
culating pump will automatically shut 
off the fuel supply to the heater and 
block the steam supply to the turbine 
driving this pump. This automatic 
system is interconnected to the manual 
shutdown system previously described. 

}) Protection to the still is provided 
so that water cannot enter through the 
stripping steam connection and cause 


a violent expansion. This is accom- 
plished by the installation of a mer- 
cury switch on the stripping steam 
generator which will shutdown the 
motor of the charge pump feeding this 
system. As an added precaution, an 
accumulator is installed in the steam 
outlet line from this generator, on 
which a kidney-type float is installed. 
If water enters this accumulator it 
will cause the float to mechanically 
close a valve on the outlet of this tank. 

As previously mentioned, al] re- 
boiler heating is accomplished with 
low-pressure steam. This steam is ob- 
tained at two plateaus from the ex- 
hausts of the turbines on four differ- 
ent services, The turbine driving the 
secondary lean oil charge pump is a 
400 hp. unit, exhausting at 50 psig., 
and the other three turbines have a 
combined horsepower rating of 428 
hp., exhausting at 20 psig. The de- 
butanizer reboiler utilizes the 50-pound 
steam, but since it is superheated as 
exhausted from the turbine, an injec- 
tor introduces a small amount of its 
50-pound condensate back into the 
steam entering this reboiler. All excess 
50-pound steam, all of the 20-pound 
exhaust steam, as well as the 400 and 
50-pound condensate, enter a 20- 
pound steam flash tank containing 
three heat exchange trays. Here suf- 
ficient high pressure condensate flashes 
to de-superheat these two streams of 
exhaust steam to produce 20-pound 
saturated steam and condensate at this 
pressure. The steam leaving this drum 
is used in the remaining three reboiler 
services of the fractionation system, 
and the balance is condensed in the 
triple effect feed water evaporator. 

In order that the 20 and 50-pound 
steam headers may continually operate 
at these pressures regardless of the 
varying supply and demand of the 
equipment tied into these headers, a 
system of pilot-operated regulators 
has been installed which cascades ad- 
ditional steam, if it is required, from 
the 400-pound through the 50-pound, 
then to the 20-pound headers. If, how- 
ever, the steam demand of the 50- 
pound header is less than that sup- 
plied to it by the turbines, this surplus 
is relieved to the 20-pound header, 
where, if it is not required, it is re- 
lieved to the triple effect evaporator. 

Extremely good housekeeping is 
practiced in all phases of this plant, 
and, as a result, the possibility of ac- 
cidents is reduced to a minimum and 
the morale of the emploves is exceed- 
ingly good, The fact that no lost time 
accident has occurred since the plant 
started, a period of about 900 days, 
is evidence of these conditions. 


End of Part Il and series. 
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Figure 1. Cross Section and Flow Dia- 
gram of Radiant Furnace Unit No. 12., 


HROUGH continuing research, 
two separate investigations 
have developed information 
which resulted in the commercial ap- 
plication of a new type of radiant 
heat source for petroleum processing. 

The first investigation consisted of 
an extensive series of semi-commercial 
tests to determine the best thermal 
method of cracking a catalytic cycle 
oil, in order to produce a low aniline 
number gas oil. Tests included single- 
pass, two-pass, and recycle cracking 
at varying temperatures and pressures. 

The second test program resulted 
from a study of the various catalytic 
feed preparation methods for the 
Borger refinery, which indicated the 
probable production of a high vis- 
cosity paraffinic vacuum residuum, 
amounting to approximately 12 liquid 
volume percent of the crude and rep- 
resenting a large volume of low value 
product when cut back to fuel oil vis- 
cosity specifications. Pilot plant tests 
indicated that for high destruction gas 
oil cracking and for visbreaking vac- 
uum residuum a radiant heater de- 
signed for short residence time, uni- 
form heat transfer and some control 
of the shape of the heating curve was 
required. 

About this time two articles were 
published—one by J. H. Rickerman' 
and another by L. A, Meckler*—both 
of which mentioned that a flameless 
ceramic cup burner had been devel- 


May, 1951 








New Development in Radiant Heating 
For the Petroleum Industry 


C. C. TATE 


Manager, Refining Department, Phillips Petroleum Company 
Bartlesville, Oklahoma 








oped as a radiant heat source for re- 
finery heaters, allowing any desired 
shape of the time-temperature heating 
curve of the oil, As a result, a demon- 
stration of the ceramic cup burners 
was witnessed and, subsequently, a 
30 million Btu heater was purchased 
for the Borger refinery. 


Description of Furnace and 
Burners 

The new heater was shipped in two 
sections, namely radiant and convec- 
tion, and was installed in a very short 
time and minimum cost. The heater is 
constructed with the radiant coil 
placed midway between the sides as 
shown in Figure 1. The radiant sec- 
tion is 38 feet 6 inches long, 5 feet 
wide, and 12 feet high (inside di- 
mensions). The convection section is 
38 feet 6 inches long, 2 feet 3 inches 


THE SELECTION and opera- 
tion of heaters has always 
been a major consideration for 
the refiner. The refining indus- 
try is continually looking for a 
more effective and cheaper 
means of satisfying the heater 
requirement for both old and 
new processes. Through the 
development of refining meth- 
ods more time, effort. and 
money have probably been 
spent on heaters than any 
other one part of the integrated 
equipment that goes to make 
up a refinery. 

Original presentation was 
at the 1951 meeting, San An- 
tonio, Western Petroleum Re- 
finers’ Association. 
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wide, and 6 feet 71% inches high. Total 
ground area covered is 860 square feet. 

The oil enters the furnace at the top 
and splits into two parallel streams 
which pass through the forty-two tube 
convection section counter-current to 
the flue gases. The convection tubes 
are on equilateral triangular spacing 
and the rows are alternately three 
and four tubes wide. After leaving 
the convection section, the streams are 
joined and pass through a six tube 
shock section and then pass down into 
the radiant section. The 31-tube radi- 
ant section consists of two rows of 
tubes staggered so that the oil travels 
a zig-zag path down to the outlet at 
the bottom of the furnace. All tubes 
are 314 inches o.d. x 14-inch wall, The 
convection tubes are 7 percent chrome 
while the radiant tubes are 9 percent 
chrome. Welded return bends are 


used throughout. 


Type of Burners 

Fifty-six ceramic burners are 
mounted in each wall—each burner 
independently controlled, each cup 
projecting heat uniformly over an area 
overlapping the areas serviced by the 
adjacent burners. The type of burner 
as shown in the top of Figure 2 is 
rated at 375,000 Btu. per hour with a 
spud pressure of 6.2 pounds. The gas 
is premixed with air by means of an 
air blower and an Askania ratio con- 
troller, This air-gas 
proximately 225 Btu. per cubic foot 


mixture is ap- 


when it issues from a spud at the en- 
trance of the burner and entrains suffi- 
cient additional air to dilute the mix- 
ture to 100 Btu. per cubic foot. This 
100-Btu, gas is thoroughly mixed and 
passes through 24 grooves around the 
ceramic tip of the burner. The 24 
grooves issue radially into a ceramic 
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cup. The cup is so shaped that the 
numerous smal] flames wipe the inner 
surface of the refractory plate and 
heat it to incandescence, at a reported 
temperature of 2400° F. As a result 
of this high cup temperature and in- 
timate mixing, optimum conditions for 
complete combustion exist 

The principal materials of the ra- 
diant cup burners are refractories 
Material of the burner tip has to with 
stand a temperature difference over 
2000 F. from one end to the other. 
The material of the cup, being in- 
stantly and constantly in contact with 
the gas flame, must be of such quality 
as to be readily brought to incandes 
cence, in order to produce the full 
effect of radiation shortly after com 
bustion is started. These refractories 
have proved themselves durable and it 
is understood that tests are still being 
made to find a material which will 
withstand a temperature of 3000° | 
and higher 

Due to the simplified design and 
construction features, the various sec 
tions of the furnace are especially ac 
cessible for maintenance work. Due 
to the fact that some idea of the cok 
ing limits had to be established for 
each charge stock, this furnace has on 
occasion been fired at extremely severe 
conditions. In spite of this, the orig 
inal brickwork in both the radiant and 
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Figure 2. Cross Sections of Radiant-Type Burners 
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convection sections is still in excellent 
condition, and no maintenance has as 
yet been necessary or is anticipated. 


Furnace Operation 

Since the start of operation every 
stillman who has had contact with the 
furnace is pleased by the ease with 
which it handles in variable high ve- 
locity winds prevalent in the Borger 
area; they have reversed their opinion 
that the smoothest furnace is the one 
which fires with over 100 percent ex- 
cess air. 

The operation of the furnace has 
been followed closely and a typical 
test while cracking gas oil is shown in 
Table 1, which discloses: 

1) Average radiant heat transfer 
rate is 17,000 Btu. per square 
foot per hour, 

2) Average convection heat trans- 
fer rate is 4.920 Btu. per square 
foot per hour, 

Heater efficiency—81.5 percent. 
+) Excess air in stack—9.2 per- 
cent. 

The Orsat analyses were checked by 
running duplicate samples on a mass 
spectrometer, The tests disclosed that 
the east end of the furnace was op- 
erating with less than 1 percent excess 
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air while the west end was firing with 
about 15 percent excess air, giving an 
average at the stack of 9.2 percent. To 
account for the difference, it should 
be reported that the east end header 
box is completely sealed while the 
inlet and outlet piping as well as eight 
return bend thermocouples pass 
through the west header box, No at- 
tempt has been made to seal the open- 
ing. Sealing at these leakage points 
should further improve test results. 

Firebox temperatures seldom ex- 
ceed 1550° F. even under severe firing 
rates, The temperatures at the bottom 
of the furnace are slightly higher than 
those at the shock tubes just below the 
convection section, This low-box tem- 
perature combined with the low per- 
cent of excess air present should 
reduce the oxidation of the furnace 
tubing and tube sheet material con- 
siderably. The economy of low excess 
air also shows up in the fuel bill, An 
approximation of the savings in dol- 
lars that can be effected by the reduc- 
tion of excess air is shown for a 
specific furnace in Figure 3. By reduc- 
ing the excess air from 100 percent to 
10 percent on a 30 million Btu heater, 
using 15 cents per million Btu gas, a 
yearly saving of $15,600 can be real- 
ized on gas consumption alone. 

A new radiant cup burner of the 
totally inspirating type (Figure 2, 
burner K-901-91) has been developed 
and installed in several radiant heater 
installations in our refineries, This 
development has eliminated the air 
blower, Askania ratio controller, as 
well as the controls and safey devices 
necessary with air-gas premixing 
equipment. Operation of the totally 
inspirating burners has been very sat- 
isfactory. Contrary to the author's 
pessimistic predictions, the totally in- 
spirating burners operated with no 
trouble at wind velocities as high as 
40 mph. A general view of both the 
totally and partially inspirating burn- 
ers is shown in Figure 4 of two. of 
the radiant heater installations at the 
Borger refinery. 

Since the burners have no moving 
parts there is no maintenance problem. 
The burners light easily and burn uni- 
formly and require practically no at- 
tention from the operator. 

The dampers and design of the stack 
breeching give excellent control of the 
draft. The draft is uniform in all parts 
of the furnace and there is no channel- 
ing of flue gases so that the flow of 
gases over the tubes is uniform. 

The header boxes on both ends of 
the furnace are bolted on and give 
excellent sealing of air from the ends 
and are easily removed for access to 
the return bends or replacing tubes 
if required. 

With all welded return bends the 
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Figure 3. Effect of Excess Air on Fuel Cost. 


coil is easily adapted for burnout and 


decoking time is reduced to a mini- 
mum which increases the actual on 
stream time of the unit. 

A split tube should cause little fire- 
box fire damage in view of the low ex- 
cess air. 

All refractory in the furnace is 
readily accessible and easily remov- 
able so that replacements may be 
easily made. 


Commercial Operating Results 
a) Gas Oil Cracking 

Although the radiant heater was 
purchased primarily for the vis-break- 
ing of a vacuum reduced topped crude, 
it was decided to start up on a light 
gas oil product from a once-through 
gas oi] cracking operation, This was 
especially interesting since the same 
charge stock was being thermally 
cracked on a once through basis in a 
box furnace designed and constructed 
in 1933. 

In general, it was found that on 
single-pass cratking of both catalytic 
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cycle oil and virgin gas oil, the radiant 
heater obtained conversions (gasoline 
-+- gas) of 40-50 volume percent and 
higher without excessive coil coking. 
In addition, the radiant heater yielded 
a gasoline having a research octane 
rating of four to six units higher 
than is normally obtained from ther- 
mally cracking a similar charge stock 
with the Borger refinery conventional 
heaters. 

Table 2 shows the effectiveness of 
the radiant furnace in increasing 
cracking severity and improvement of 
gasoline octane ratings and yields 
over the old-type box furnace. It was 
not possible within the coking limits 
on the box furnace to reach the con- 
version levels obtained on the radiant 
heater. Comparable trends in con- 
versions and results have been ob- 
tained charging virgin gas oil stocks. 
b) Visbreaking of High Vacuum Pe- 

troleum Residuum 


The vishreaking of a heavy resid- 
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TABLE 2 
Single-Pass Cracking of Catalytic Cycle Oil 


Charge Steck 








Gravity, “API 
Aniline Point, “F 
ASTM Distillation 

IBP 

BO percent 

EP 


Operating Conditions 





Coal Outlet Temperature 
45th Tube Temperature, °F 
Inhet Pressure, pag 

Charge Rate, barrels per hour 
Aniline Point Reduction, °F 


Yields. Liquid Volume Percent of Charge 
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Crasoline 
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Fuel Of] (300 SFV @ 122 °F 


Gasoline Quality (RVP—45 
R lear 


esearch, ( 


uum from a high-vacuum distillation 
process would normally be expected 


to be very difficult because of coil 
coking, but the this 
type of stock through the new radiant 
heater was accomplished with excel- 
lent results. Visbreaking operations 
showed that fuel oil yields could be 
substantially reduced 
tained by cutback of the vacuum resid- 
uum to fuel oi] specifications. In addi- 
tion, catalytic cracking feedstocks were 
produced resulting in increased gaso- 
line and distillate yields. Details of the 
utilization of this heater for visbreak- 
ing a high-vacuum residuum will be 


processing of 


over those ob- 


discussed in a paper to be presented 
at the Midwest Regional Meeting of 
the American Institute of Chemical 


Figure 4. Two Radiant 
Heater Installations. 
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Engineers at Kansas City, May 13-16, 
1951. 

The flexibility and degree of free- 
dom available in controlling the shape 
of the time-temperature heating curve 
is utilized to its full advantage when 
visbreaking. A_ straight line time- 
temperature curve with no “tail” has 
been found suitable for this operation. 
Accordingly, the top row of burners 
on both sides of the radiant furnace 
is shut off and the last few tubes are 
fired hard to hold the heating curve 
to a straight line, thereby preventing 
the heat of cracking from flattening 
the curve. Heat transfer rates as high 
as 30,000 to 40,000 Btu per square 
foot per hour have been calculated for 
the last tube in the furnace. 


Conclusions 


By way of summation, it can be 
said that this type of radiant heat 
source gives the refiner a high effi- 
ciency furnace that is easily installed; 
has low maintenance and fuel costs; 
gives smooth operation with high 
wind velocities and is capable of suc- 
cessfully processing a wide variety of 
charge stocks, due to the flexibility in 
controlling the shape of the time- 
temperature curve. This selective heat 
input to the radiant coils produces 
higher heat transfer rates than in con- 
ventional heaters, thus saving initial 
tube costs, reducing residence time, al- 
lowing high vapor velocities and low 
pressure drop. 

It has not yet definitely been estab- 
lished that maximum conversions have 
been reached while processing the var- 
ious charge stocks. However, the re- 
sults obtained have been so impressive 
that several additional radiant heaters 
have been purchased and _ installed. 
Based on present performance, this 
type of radiant heater has tremendous 
possibilities for both the large and 
small refiner, not only for the thermal 
cracking and visbreaking of gas oils, 
cycle oils, and heavy oils, but also for 
the thermal destruction of light hydro- 
carbons such as ethane, propane, etc., 
or other applications where short resi- 
dence times are essential. 
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Sea Water Is Utilized 
tor Cooling Loads 


Sou: difficult cooling water prob- 
lems have been solved in a plant where 
it is necessary to employ recirculatory, 
closed water systems because ground 
water is not available for a once- 
through system. The unlimited volume 
of available sea water would create a 
serious salt corrosion problem if used 
directly in this way 

The two basic cooling jobs are to 
cool the recirculating scrubbing liquor 
which cools and cleanses the finished 
gas, and to cool the fresh water that is 
circulated in the jackets of the gas 
compressors and their prime movers. 

Reformed gas passes through a clesed 
tower for a wet scrubber t)pe of cleans- 
ing and cooling operation in intimate 
contact with sprayed water. This water 
picks up a large quantity of heat as 
well ‘as residual impurities 

The equipment used for cooling all 
recirculated fresh water consists of 
built-up batteries of cast iron cooling 
sections over which salt water is 
sprayed. These cooling sections have 
high resistance to salt water corrosion 
and have proven economical in both first 
cost and maintenance, particularly when 
there are large quantities of process 
solution 

The coolers were designed for a mini- 
mum of evaporative cooling in order to 
avoid salt incrustation. They are placed 
close together and are surrounded by 
asbestos cement walls which accom- 
plish this and also prevent salt mist 
from being blown over other corrodable 
structures or equipment made of carbon 
steel. Figure 1 shows the catch basin 
and enclosing structure just before com- 
pletion 

The scrubbing liquor cooler 
ranged in three parallel banks, each 
serving scrubbers for one of three 
cracking furnaces. The three banks are 
interconnected in order to provide maxi- 
mum operating flexibility. There are 418 
sections in each bank which has two 
rows of sections in series, each row 
consisting of 11 parallel stacks, 19 sec- 
tions high 

The combined cooler with 1254 sec- 
tions was designed to cool 1800 gpm. of 
scrubbing liquor from 140° to 95° F 
when supplied with 2325 gpm. of sea 
water at 70° F 

The cooling of water in the compres- 
sor and engine jacket system is similar 
to that for scrubbing liquor. Jacket 


is ar- 
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Figure | (above). 
Cooler for scrubbing 
liquor consists of three 
double banks of sec- 
tions enclosed by steel - 
framed Transite walls. 
Behind cooler is a new 
5- million - cubic - foot 
gas holder. Long Island 
Lighting Company, 
Glenwood Lighting 

lant. 


Figure 2 (right). Com- 
partment at left is for 
motor-driven compres- 
sors, and the other two 
compartments are for 
two gas engine-driven 


compressor units. Transite walls minimize salt water corrosion of surrounding equipment. 


water is circulated through closed sys 
tems and cooled by means of once 
through salt water. Compressor jacket 
water must be kept within a tempera- 
ture range of 113° to 90° F. in summer 
and engine jacket water must be kept 
within a temperature range of 162° to 
150° F 

There are five compressors 
which are driven by 2000-hp. natural gas 
engines, are each provided with a cooler 
consisting of 256 sections arranged in 
16 parallel stacks 16 sections high. They 
cool 550 gpm. of jacket water, using 
633 gpm. of sea water at 70° F 

Three compressors are electrically 
driven, one by a 2000-hp. motor and two 


Two, 
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each by 800-hp motors, The latter two 
units are cooled by 208 sections arranged 
in 13 parallel stacks, 16 sections high 
These sections cool 630 gpm. of com- 
pressor jacket water from 113° to 90° 
F. using 550 gpm. of sea water. 

Jacket water for the two gas engines, 
circulated at 1400 gpm. is cooled by 11 
parallel stacks 10 sections high. Sea 
water flows over these cooling sections 
at the rate of 420 gpm. to lower the 
temperature from 162° to 150° F. As 
shown in Figure 2, these coolers are in- 
closed with coolers for the compressors 
which they drive 

Photos courtesy The National Radia- 
tor Company, Johnstown, Pa 
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HOW TO— 


Measure Pump 
Performance 


E vsamones TERS are being suzy 

plemented in the industry with new 
type . torque measuring instruments 
Coupled in the drive shaft, a small 
take-off device provides an accurate and 
continual indication of the torque and 
power delivere A portable 

self-contained indicator alibrated in 
foot-pounds is wired to the take-off and 


I pumps 


may be placed an her nvenient 
an observer 
Figure 1 
up for 
ad pumy 
to impr 
ance 
drive 
rformance char 
requirements 
h viscosity 
) is beme de 
pump is driven thr 


torat tT ter 
juemete 


This arrangem 
ns involving 
gear box 


— 
> 





Figure |. Measuring 
the torque input of a 
single stage of o boiler 
feed test pump (right) 
by means of a torque- 
meter. Strain in a short 
length of the drive 
shoft is measured by 
bonded resistance wire 
strain gages and 
transmitted through 
slip rings to a portable 
indicator 


Figure 2. Performance 
characteristics and 
power requirements of 
@ gear pump for high- 
viscosity oils are de- 
termined largely by 
drive-shaft torque 
measurements with the 
torquemeter. The indi- 
cator, wired through 
slip rings to bonded re- 
sistance wire strain 
gages on the shaft, is 
calibrated to read in 
toot-pounds 


lorquemete rs used in these tests are 
based on the bonded resistance wire 
strain gage, widely used in stress analy- 
sis work. The torquemeter is essen 
tially a short length of shaft to which 
a group of special straim gages are 
bonded so as to form a Wheatstone 
bridge. The corners of the bridge are 
connected through slip rings on the 


HOW TO— 


Protect Instruments 
From reeze-Ups 


T 
EMPORARY protection 


cold weather freeze-up was provided for 
an outdoor instrument panel installation 
paulin and improvised 


against 


by means of ; 
steam header. Heat from the bare pipe 
1 be 
tween ‘ of the panel and the 

‘ nt 


steam rt BF rises in the sp 


warming the instrume 


<___— 


How Outdoor Instrumentation Panel can 
be protected from Damaging Freeze-ups 


shaft to stationary brushes and thence 
to an indicator. Horsepower, a simple 
function of torque and shaft speed, is 
readily computed. Brush friction in the 
instrument absorbs negligible power 

Worthington'’s Research and Develop- 
ment Department was one of the early 
industrial users of the torquemeter. Ex- 
tensive experimental work was done to 
check the accuracy and dependability of 
the new method of measurement. This 
included both static and dynamic studies 

In static tests a simple, home-made 
calibrator was constructed. This con- 
sists of a center mounted lever arm and 
torquemeter mounting bracket. The 
lever arm extends four feet each side 
of the center mount, permitting loading 
in either direction 

Dynamic tests were made to study 
the character and magnitude of torque 
pulsations, as read on the meter, which 
were causing imconsistencies m some 
measurements. This work was done with 
a cathode ray »scilloscope which gave 
he amplified torque signal in the car- 
rier-trequency stage of the torque in- 
dicator. It was discovered that the 
pattern on the oscilloscope was dis 
turbed by stray electrical fields 

This problem was solved by ground- 
ing the drive shaft which was appar- 
ently insulated enough by the film of 
lubricant in the bearings to produce a 
high resistance to ground and thus in- 
terfere with the dynamic torque observa- 
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cathode ray Ground- 
ing provided by a flexible metal 
strip wiping the torquemeter shaft and 
held by a bracket on the case of the 
brush mounting unit, as shown in Figure 
1. The case is grounded either by. the 
stand that supports it or by a special 
ground wire 

Successful use of two torquemeters of 
500-foot-pound capacity has led 


m the 
was 


tion screen 


350 and 


to the purchase of two more of larger 
capacity, 1600 and 3200 pounds, to be 
put in service within the near future 

The addition of the new type torque 
measuring instruments was the result of 
work by the Research and Development 
Department of Worthington Pump and 
Machinery Corporation. Photos courtesy 
of Baldwin-Lima-Hamilton corporation, 
Philadelphia 


A This device prevents damage like this 4 


HOW— 


latch Keeps Plant Doors Open and Secure 
‘The operators of one Gulf Coast 


gasoline plant found that frequent strong 


breezes played havoc with glass panels 
in building doors, The repair bill for 
this single item reached a _ notable 


amount, but was eliminated by the in- 
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stallation of simple door latches which 
can hold the doors in a fully open posi- 
tion. As may be noted, the latches are 
so balanced that they hold the door 
securely until deliberately released by 
an operator's toe pressure. 


An Easy-to-Make 
Rack that Soon 
Proves its Worth in 
Any Plant Laboratory 


<_< 
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HOW TO— 


Make an Efficient 
Jacket Valve 


"a E steam jacketed control valve 
was made by welding a pipe section as 
shown. The pipe jacket was notched 
with a “U” shaped cut-out. Nipples were 
screwed into the valve ends and seal 
welded. Jacket ends and part of the 
scrap from the “U” cut-out were welded 
into place 

Such a jacket valve is pictured in the 
photograph which appears below 


HOW— 


To Make Rack 
tor Protection of 
Laboratory Hydrometers 


Lx ONE laboratory a simple wooden 
hydrometer rack serves to protect this 
fragile glass equipment from damage 

Before the rack was used consider- 
able breakage was experienced in this 
particular laboratory 

The holes of the wood rack are 
tapered slightly, thus grasping the hy 
drometers snugly 

The device is 
the left 


pictured in photo at 
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ANY thousands of words have 
AY! been written and spoken re- 
garding operation and main- 
tenance of all types of equipment used 
in manufacturing plants or plants 
where heat must be removed. Too 
often we find in equipment where 
water or air is used to obtain the cool- 
ing, a tendency to disregard the opera- 
tion and maintenance of the equip- 
ment doing the cooling. This reticence 
on the part of operating personnel to 
service properly the equipment can be 
attributed to various factors including: 
a) Lack of a proper maintenance 
schedule 
b) Failure in the part of manage- 
ment to insist on proper main- 
tenance. 
Failure on the part of manage- 
ment and operators to admit that 
cooling is most important in the 
plant. 
Actual Cost Check 
This third reason is the greatest of 
all. Te check this, management need 
only look into the actual costs result- 
ing from the loss of production or a 
complete replacement of the equip- 
ment as the result of poor maintenance. 
It can be assumed by an operator 
of a new piece of equipment that when 





Performance of 
Cooling Equipment 
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it is turned over to him everything is 
in order. All the equipment in the 
plant has been designed and installed 
in accordance with information sup- 
plied by his company or a consulting 
company and the manufacturers. The 
proper operation and maintenance of 
the equipment in the plant, therefore, 
becomes his chief concern in order to 
obtain maximum production. 

In an old plant it generally is as- 
sumed by the operators that the equip- 
ment in its original state was doing 
its work properly. It’s a well known 


THIS ARTICLE reviews the 
factors of importance in the 
operation and maintenance of 
cooling towers and other cool- 
ing equipment and provides 
a guide for the use of plant 
men. 


View of Tower with Water Circulation Pumps. 





factor that in most old plants certain 
of the equipment is being over-loaded. 
Why is this the case? The answer to 
this is that all equipment has a certain 
factor of safety which is not the same 
in all equipment. Heat exchangers may 
have a greater safety factor than a 
water cooling tower or air cooling 
equinment. If the plant load has been 
increased to take up all of the safety 
factor of the heat exchangers then the 
Btu. heat load that the cooling tower 
or air cooling equipment must handle 
may be greater than the safety factor 
allowed for when it was installed. Only 
one thing can happen. The tempera- 
tures of the cooling water in the case 
of the cooling tower will go up. The 
temperatures of the products being 
cooled by the cooling tower will in- 
crease. 

In the air cooling equipment, since 
the quantity of air can not be increased 
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Figure 1. Sectional View of Typical In- 
duced Draft Cooling Tower with Wood 
Filling Members. 


beyond a certain point, temperatures 
of the products being cooled will in- 
crease. To offset these increased tem- 
peratures the equipment must be main- 
tained at its highest point of efficiency. 

Too often we find that certain equip- 
ment is not kept in good repair. (We 
are all guilty of this even in our own 
automobiles which have a cooling sys- 
tem.) Cooling is very important in 
any plant. The operation and main- 
tenance of any piece of cooling equip- 
ment should, therefore, be given more 
consideration than it generally re- 
ceives, The efficient operation of the 
plant therefore depends on obtaining 
the coldest water or product possible. 

Frequently the manufacturers are 
blamed for not supplying maintenance 
instructions. This lack of instructions 
in most of the cases can be traced to 
improper handling of the requisitions 
for the equipment and purchasing de- 
partment rules and regulations. A sup- 
plier of equipment must follow the in- 
structions given on a purchase order. 
If he does not, then trouble develops. 

Who ever writes the requisition, 
should state on his request that one 
copy of all papers, prints, instructions. 
etc. should be sent to the interested 


Typical Induced Draft Cooling Tower 
with Fans Mounted Horizontally on Roof 
Deck. 
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party. | would venture to say that 75 
percent of the instructions which failed 
to reach the field will be found in the 
purchasing departments’ files if they 
have not been thrown away. 
Management, in view of this com- 
monplace occurrence, should take steps 
to correct such practices. Management 
by issuing orders can change existing 
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procedure and effect proper routing 
of instructions. 

In the equipment to be discussed in 
this series, only cooling towers will 
be covered at this time. 

Cooling towers may be classified 
into: 

A) Atmospheric—1) spray filled; 
2) wood filled; and B) Mechanical 
1) forced draft and 2) induced draft. 

These two types can be further 
broken down into: 1) spray type and 
2) wood fill type. 

Another classification would be: A) 
open-type systems and B) closed-type 
systems. 

Air cooled equipment includes 
forced draft and induced draft—both 
vertical and horizontal. Then there are 
evaporative coolers, atmospheric sec- 
tions and shell and tube exchangers. 


Maintenance and Operation 


The proper operation and mainte- 
nance of any of this equipment is be- 
coming more important every day. In 
the early days data governing the selec- 
tion of equipment were not too accu- 
rate. To be assured of proper opera- 
tion the equipment was greatly over- 
rated or over-designed, Within the last 
few years, faced with ever increasing 
costs of labor and material, equipment 
manufacturers are designing and fur- 











MAINTENANCE 
And OPERATION 
How To Do It- 


— 


nishing equipment that instead of be- 
ing 20 to 30 percent oversize is from 
only 1 to 2 percent and sometimes not 
that much. 

As a result of the changes in design 
and rating, equipment must be prop- 
erly maintained and operated to de 
liver what it was designed and installed 
to do. A cooling tower is a heat trans 
fer device (water to air), and there 
fore, must be operated and maintained 
accordingly 

First and most important in 
type of tower is proper distribution of 
the There 
causes of improper 
dirty or clogged nozzles or troughs; b) 
little 
and 


any 


are three general 


distribution; a) 


water 


and c) too 


nozzles 


too much water; 


water. Clogged or dirty 
troughs are the result of improper in- 
spection or possibly total lack of in- 


spection, 

It is recommended that weekly in- 
spection be made of the distributing 
systems. Primary as well as secondary 
(coil systems) also should be inspected 
Too mu h 
im- 


to assure proper operation 


water being circulated causes 
proper operation 

Excessive water loss is caused by a) 
Wind, in the natural draft 
and b) Fans, in the case of 
mechanical draft towers. 

Damage to surrounding equipment 


Too 


system in- 


case of 


towers; 


results from excessive spray. 


much water in a 


creases the height of the spray caus- 


pressure 


Spray Cooling 


ing the water to strike or be forced by 
pressure through the drift eliminators. 

With little water being circu- 
lated, the total horizontal area of the 
cooling tower cannot be properly cov- 
ered with water. Generally speaking, 
the water is only distributed over an 
area directly the nozzles. In a 
trough or low-pressure system the loss 
of proper distribution is not as pro- 
system. 


too 


below 


with a 
The recommended procedure for tak- 
ing care of much or little 
water is for the plant operator to be 
informed of just how much the valves 
should be opened on the pump to as- 
sure the proper quantity being circu- 
lated. 

Pumps are selected for so many 
gpm. at a certain head. The head, until 
operation takes place, is a calculated 
head which may vary as much as 10 
percent from that actually calculated. 
Also a pump generally is always in- 
stalled for more gpm. than the actual 
quantity required on the exchangers 
and tower. 

Improper distribution whether from 
clogged nozzles, much water or 
too little water will cause a marked 
change in the performance of the 
tower, i.e., higher cold water tempera- 
tures will result. In towers with high 
final temperatures this will not mean 
very much, but it will in towers where 
close approach is desired to the wet 
bulb. There have been instances due 
to clogged nozzles and too much water 
combined where the approach was off 
10° or instead of 70° water with 65 
wet bulb it 80° with a 65° wet 
bulb. The problem usually is too much 
water rather than less water than the 


nounced as pressure 


too too 


too 


was 


Pond with Refinery Process Area in Rear 


rated capacity. 

It is a fact that when an operator 
sees a valve partly closed on the dis- 
charge side of a cooling tower water 
pump, he immediately opens it full. 
Cases can be cited where pumps were 
installed to take care of a future load, 
viz., present load 1000 gpm., future 
load 2000 gpm., with the tower oper- 
ating at the 2000 rate. Tower per- 
formance was definitely off. 

A particular tower may be on the 
high side of its rating both as ‘to fan 
horsepower and gpm. A few gallons 
more, therefore, may cause the final 
temperatures at the rated wet bulb to 
change. The plant superintendent or 
operator should, therefore, be advised 
of how much water is to be circulated 
and to his best judgment should regu- 
late the control valves to meet those 
conditions. 

Along with the distributing system 
next in importance to obtain proper 
cooling is the decking (wood fill) of 
a tower. 

In most cases decking, if inspected 
semi-annually, will suffice. Plants in 
areas of dust and sand storms need 
checking more often. Also, installa- 
tions near other manufacturing plants 
in which dust is discharged should be 
inspected more frequently. To keep the 
decks clean, frequent wash down with 
a high-pressure water hose is recom- 
mended. Broken or sagging wood fill 
members should be replaced to insure 
proper distribution. The water collect- 
ing basin, wood or concrete, should 
also be inspected weekly for excessive 
dirt and debris. Pit screen should be 
inspected weekly and cleaned as often 
as required. If not properly cleaned 





exchanger become 
clogged. 

Water treatment is of utmost im- 
portance not only for keeping algae at 
a low point but also to preserve the 
life of the tower and the deposit of 
solids. A competent water-treating 
company should be employed or your 
own chemical department should check 
on the best method of treatment. No 
two plants will have the same condi- 
tions to combat. Weekly tests of the 
water for pH value should be made 
is possible. 

Water with a pH value above 7.5 
with sodium carbonates or sodium 
bicarbonates present will immediately 
cause delignification of the wood. Pre- 
ventive methods should be started im- 
mediately if delignification is found. 
Under no circumstances should any 
water treatment be used which may 
leave an oily surface on the wood fill. 
If leaks occur in the exchanger equip- 
ment and the tower becomes oily the 
filling should be stream cleaned. Oily 
or slick surfaces of the wood filling 
increase the water loss and raise the 
water temperatures. 

Watch for casting, bolt, and nail 
failures caused by improper water 
treatment. 

In mechanical draft towers and air 
cooled units, the operation of me- 
chanical equipment becomes very im- 
portant. The mechanical equipment in- 
volved consists of electric motors, gas 
or diesel engines, gas or steam tur- 
bines, couplings, or driveshafts, gear 
reducers and fans, This equipment has 
been selected by the manufacturer to 
meet the operating conditions for 
which the cooling unit was designed. 


equipment may 


Improper inspection and mainte- 
nance of this mechanical equipment will 
not only cause failures but will affect 
the over-all operation of the unit. 
Equipment out of operation may cause 
a complete plant shutdown or a sub- 
stantial reduction in plant output. 

It is recommended that all mechani- 
cal equipment be inspected as follows: 


a) Motors, gas or diesel engines, tur- 
bines—weekly for the following: 


1) Unusual vibration or noise 


2) Overheating 
3) Shaft for lateral movement. 
rightness of casting and bolts hold- 
ing equipment in place 

Check keys and keyways 

Check oil 
and dirt 
Check to 


open 


level and oil for water 


determine if vents are 
Lubricate as recommended by 
equipment manutacturer 


9) Dry out if necessary, as required 


10) Repaint as required 


b) Couplings or driveshafts, weekly as 
follows: 

1) Unusual vibration or noise. _ 

2) Lubricate weekly or as specified. 

3) Check for loose bolts. 

4) Repaint as required. 

Position of the mechanical equip- 
ment should not be changed once it 
has been installed. Misalignment as to 
elevation is necessary in some types of 
equipment. 

Lubricant for the couplings or drive- 
shafts should be that specified by the 
manufacturer, or that found best by 
experience. 

c) Gearboxes should be serviced and 
inspected weekly as follows: 

1) For unusual noises or vibration 

2) Check shafts for lateral movement 

(Tip fan blade to see if there is 
too much lateral play in the gear- 
box of the fan shaft, move drive- 
shaft laterally to determine if there 
is excessive play in the pinion- 
shaft.) This indicates whether the 
bearings are worn 

Inspect pinion shaft key and key- 
way 

Check oil level and inspect oil for 
dust and water. Change oil as speci- 
fied by the manufacturer. Refill 
only with the type which meets 
manufacturer's specifications 
Check vents or vent piping to de- 
termine if open 

Check periodically all bolts securing 
the gearbox to the framework. Also, at 
the same time check the structure for 
tightness 

Repaint gearbox as required 

Forced Draft Equipment 

In forced draft equipment the tem- 
peratures of the gear units in addition 
to the mechanical heat will be gov- 
erned by the temperature of the air 
passing over the gear boxes, In the 
case of induced draft equipment, the 
temperature of the gear unit will be 
governed by the temperature of the 
air passing by the unit. In the case of 
cooling tower, the temperatures of the 
air will be approximately that of the 
water entering the cooling tower. In 


Small Shower Type 
Atmospheric Cooling 
Tower. 
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MAINTENANCE 
And OPERATION 
How To Do It- 


the case of an induced-draft air-cooled 
unit the temperature of the out going 
air in general should not exceed 160° 
F.; thus the type of oil to be used in 
this gear unit would be based on that 
temperature. 


d) Fans should be checked periodi- 
cally to determine their condition. 
Since the other equipment is being 
checked weekly, it is very easy to 
check the fans at the same time. 
1) All bolts securing the blades should 
be checked for tightness. 
2) Fan hub cover should be checked 
for tightness 
Hollow blades should be checked 
for condensed water 
The pitch of the fan blades should 
be checked semi-annually, Out of 
pitch fan blades will cause exces- 
sive vibration and ultimate failure. 
If fans were painted when origi- 
nally installed then they should be 
repainted as required 


Structural members in any piece of 
cooling equipment should be checked 
periodically for vibration and deteri- 
oration. If these conditions are found, 
the cause should be located and steps 
taken to remedy them. 


Particular emphasis should be paid 
to the structural members supporting 
the gears and motors. 


If oil is spilled on to the elimina- 
tors or decking when servicing the 
gears, it should be cleaned up if at all 
possible. This condition will cause ex- 
cessive water loss and some decrease 
in cooling. The wood will also start 
to deteriorate. 

The information presented above, if 
properly followed, will enable opera- 
tors to better equipment performance. 
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FIGURE 1 


The Petrochemical Engineer 
Looks at Rocket Fuels 


MARSHALL SITTIG 


Chemical 


HE petroleum industry exists 
primarily to supply the liquid 
fuel needs of the transporta- 


tion systems of the world. As these 
needs shift, as they already have to a 
degree, from reciprocating-engine fuel 
to gas-turbine fuel, so they may well 
shift again to rocket fuels. Military 
needs will certainly precede commer- 
cial needs for liquid rocket fuels but 
in any event, the chemical departments 
of petroleum companies will be pre- 
pared to furnish these materials as 
they are needed. 

Research in the chemistry of rocket 
fuels must be directed toward the de- 
velopment of new propellant combi- 
nations, decreased sensitivity of pro- 
pellants, and increased availability of 
propellants. Potential competition with 
essential materials in the event of a 
national emergency must be borne in 
mind. As with other materials essential 
for military use, standby peacetime 
production of promising propellants 
would be of great value and this might 
be achieved through development of 
non-rocket applications for rocket fuels. 

This discussion will be largely con- 
fined to liquid fuels, Solid fuels in 
use today in military rockets are of 
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Engineer 


Detroit 


the type of nitrocellulose and are fab- 
ricated in the form of large, specially- 
shaped grains, filling the entire body 
of a smal] rocket. Long-range military 


S. D. HERON has said’ that 
although the gas turbine en- 
gine for aircraft will appar- 
ently not be able to obtain 
very considerable improve- 
ments in performance by 
means of developments in 
fuel, the same does not hold 
true for rockets. Heron goes on 
to say’ that the rocket-type 
aircraft engine appears to be 
susceptible to improvements 
in performance as a result of 
fuel development which can 
be expected to exceed those 
which have occurred with the 
piston-type aircraft engine. 
In view of this, the petro- 
chemical engineer of today 
should possess some knowl- 
edge of those materials cur- 
rently in use as rocket fuels 
and of those materials which 
are potentially attractive as 
tomorrow's propellants. 


and commercial rockets will depend 
on liquid fuels or possibly on liquids 
in combination with some solids, such 
as powdered metals. 

The requirements of an ideal rocket 
fuel include the following: 

1) High heat of combustion 

2) Rapid, almost instantaneous com- 

bustion 

3) Low molecular weight 

4) High density 

5) Automatic starting 

6) Safety in storage, transport, and 

handling 

7) Ease of manufacture from abun- 

dant raw materials 

8) Low freezing point. 

As may be seen, some of these re- 
quirements conflict. A stable fuel for 
safe handling and one decomposing 
automatically and instantaneously in 
the rocket motor would hardly seem 
to be one and the same. Thus, an ac- 
tual fuel will be a compromise fuel. 

Liquid rocket fuels are commonly 
divided into monopropellant types and 
bipropellant types. Monopropellant 
systems are less common but include: 

Nitromethane 

Hydrogen peroxide 
In such systems, a catalytic material or 
a small] amount of oxidant are used to 
initiate decomposition. 

Bipropellant types are more com- 
mon. The classic example is the use 
of alcohol and liquid oxygen in the 
German V-2 rocket. 


V-2 a Chemical Plant 


The V-2 rocket was quite a chemi- 
cal plant in itself. In it hydrogen per- 
oxide was fed into a small chamber 
along with calcium permanganate so- 
lution. Under the catalytic influence of 
the permanganate, the peroxide de- 
composed according to the reaction: 


2H.0,— 2 H,0 + O, 


giving superheated steam at 788° F. 
and 350 psi. by direct chemical gener- 
ation. This steam then flowed into a 
steam turbine, mounted on the same 
shaft with pumps which pumped 75% 
ethyl alcohol and liquid oxygen into 
the venturi-shaped main combustion 
chamber of the rocket. To prevent the 
pump (pumping 150 cfm.== 276 
pounds per second) from drawing a 
vacuum on the huge fuel tanks, they 
were separately pressurized. The al- 
cohol tank was pressurized by nitro- 
gen bottles for a short time after take- 
off and then after the rocket attained 
sufficient speed, was pressurized by 
ram air from a line leading to the 
nose of the rocket. External pressuriz- 
ing agents could not be used with the 
liquid oxygen however due to the haz- 
ards of explosion through the intro- 
duction of contaminants. Therefore, a 
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smal] liquid oxygen line was carried 
back to a heat exchanger where the 
peroxide-generated steam from the tur- 
bine vaporized it for return through 
another line to pressurize the oxygen 
tank. 

Other bipropellant combinations 
than alcohol-oxygen which have been 
used or proposed for use include the 
following: 


Ammonia 


—Liquid oxygen 
Gasoline i 


—Liquid oxygen 
Gasoline —Red fuming nitric acid 
Aniline —Red fuming nitric acid 
Vinyl alkyl ether—Red fuming nitric acid 
Hydrogen —Fluorine 
Methanol —Chlorine trifluoride 
Hydrazine} 
hydratef 
Furfuryl alcohol—White nitric acid 
Boron hydride —Water 


—Hydrogen peroxide 


Among the more radical propellants 
which have been suggested are fluorine 
monoxide in combination with molten 
lithium metal, a combination possess- 
ing a very high heat of reaction. 

It will be noted that each of the 
above pairs consists of a fuel (left- 
hand column in the table) and an oxi- 
dizer (right-hand column in the table). 
The materials designated as fuels are 
those which fall most logicaliy into 
the petroleum chemicals field although 
an integrated plant might produce the 
oxidizer as well. (See Figure 1.) 

The Germans used a set of code 
names for the various rocket fuels and 
oxidants which are well to mention in 
passing since much of the published 
literature assumes that the reader is 
familiar with these terms. They in- 
clude: 


Myrol —Methyl nitrate in methyl 
alcohol. 
—High-Strength (85-90%) 
hydrogen peroxide. 
—High-Strength (85-90%) 
hydrogen peroxide. 
—30% hydrazine hydrate, 
57% methanol, and 
13% water. 
—QOne of several vinyl 
ether compositions: 
65% vinyl ethyl ether, 
—./ 11.8% aniline and 
} 23.2% pyrocatechol, 
CeH.(OH)s. 
also vinyl isobutyl ether. 


T-Stoff 
Perhydrol 


C-Stoft 


Visol 


97% nitric acid 

\ mixture of hydrocar- 
bons similar to gasoline. 
—A mixture of: Optol (a 
hydrogenated lignite tar 
fraction), tetrahydro- 
furan, furfuryl alcohol 
and aniline 


Sv-Stoff 
Tonka 


Ergol 


The criterion of performance in a 
rocket fuel is not octane number or 
cetane number but is the pounds of 
thrust produced per pound of fuel 
burned per second, This is known as 
the “specific impulse” of the fuel and 
is proportional to the exhaust velocity 
of the gases issuing from a rocket 


motor. The selection of a fuel involves 
many other factors of course, such as 
density, which governs the overall size 
of the rocket. Some typical values of 
specific impulse are as follows: 
Liquid oxygen—75% ethyl alcohol, 239 
Liquid oxygen—ammonia, 255 
Liquid oxygen—hydrazine, 246 
Liquid oxygen—liquid ayereen, 458 
Hydrogen peroxide—C-Stoff, 215 
Red fuming nitric acid—aniline, 221 
White nitric acid—furfuryl alcohol, 214 
100% hydrogen peroxide 
monopropellant, 145 
90% hydrogen peroxide 
monopropellant, 131 
Nitromethane monopropellant, 218 


It will be noted that many of these 
fall in the same narrow range and that 
the bipropellants in general are su- 
perior to the monopropellants. The 
high specific impulse of the liquid ox- 
ygen-liquid hydrogen is counterbal- 
anced by the difficulties inherent in 
handling the two liquefied gases and 
by the low density of the hydrogen, 
necessitating a large fuel tank. 


Additives for Rocket Fuels 

Just as additives are of importance 
in reciprocating and jet engine fuels, 
so will rocket fuels undoubtedly em- 
ploy additives for optimum perform- 
ance, An example of an application of 
an additive lies in the use of terpene 
hydrocarbons as combustion catalysts 
for the reaction of concentrated nitric 
acid with gasoline or diesel oil. This 
use is covered in U.S, Patent 2,489,051 
by American Cyanamid Company. The 
addition of 20 percent turpentine to 
gasoline reduces the ignition lag upon 
mixing with nitric acid to less than 
one second from several seconds in the 
absence of the promoter. 

Let us examine the methods of man- 
ufacture of some of these rocket fuels 
and oxidants, 

Ammonia (NH,). Ammonia is pro- 
duced by the chemical departments of 
several petroleum companies, Natural 
gas is treated with steam in a catalytic 
reforming process to give carbon mon- 
oxide and hydrogen. Air is added to 
furnish the nitrogen and the oxygen 
in the air is burned out by a portion 
of the hydrogen. The mixture of CO, 
N,, and H, is scrubbed with ethanola- 
mine to remove the CO and give a 
feed gas for ammonia manufacture 
which contains nitrogen and hydrogen 
in a 1:3 ratio, High-pressure catalytic 
conversion of this mixture gives am- 
monia. 

The low boiling point of ammonia 
(—28° F.) complicates its storage and 
handling. It is toxic and it corrodes 
copper and brass. 

Hydrazine (N,H,). Hydrazine melts 
at 35° F., boils at 236° F. and has a 
specific gravity of 1.02. Hydrazine hy- 
drate, N.H,*H,0O, freezes at —40° F., 
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boils at 245° F. and is the form in 
which hydrazine is most commonly 
used as a rocket fuel. Hydrazine is 
produced commercially by the Raschig 
process through oxidation of ammonia 
or urea by hypochlorites. A large ex- 
cess of ammonia is used, the reactants 
are mixed at low temperatures, and 
then are rapidly heated (to 320° F. at 
375 psi.) to effect the formation of 
hydrazine from chloramine and am- 
monia. The reactions involved may be 
outlined as follows: 


NaOCl + NH; — NaOH + NH;,Cl 
NaOH + NH,Cl + NH; N.H. + 
NaCl + H,O 
In addition, the following side reac- 

tion occurs: 
2NH,Cl + NH, “> N; + NaCl -f 
2NHCI1 


which decreases the yield of hydrazine. 
Glue and gelatin are employed to sup- 
press this undesirable side reaction. 

The commercial process involves re- 
action, removal of excess ammonia, re- 
moval of salt, and finally removal of 
water by three separate distillation 
steps to give a constant boiling prod- 
uct containing 85 percent hydrazine 
hydrate, N.H,*H,0. 

Hydrazine vapor is extremely irri- 
tating to the eyes; the inhaled vapor 
causes various effects including dizzi- 
ness and nausea. The vapor may cause 
dermatitis. Hydrazine and hydrazine 
hydrate are only slightly corrosive to 
metals however, 

Aniline (C,H,NH,). The Dow proe- 
ess for the manufacture of aniline by 
the direct reaction of chlorobenzene 
with ammonia is well known. The 
chlorobenzene may be produced from 
chlorine manufactured from by-prod- 
uct HCl from the chlorination of hy- 
drocarbons in a petroleum chemical 
plant. The reaction of chlorobenzene 
with ammonia may be conducted at 
400° F. and at pressures from 850 
to 950 psi. 

Since aniline has a relatively high 
freezing point (20° F.), furfuryl alco- 
hol is commonly added to the extent 
of 20 percent in rocket fuels to de- 
press the freezing point without harm- 
ing performance. Aniline vapors are 
extremely poisonous. 

Nitric Acid (HNO,). The oxidation 
of ammonia with air gives nitric oxide 
by the reaction: 

4NH,+50,—~4NO+6H,0 
Secondary oxidation converts the NO 
to NO, and the NO, dissolved in water 
gives nitric acid by the equation: 

3NO,+ H:O ~ 2HNO,+ NO 
The NO, produced in this last step is 
recycled and oxidized to NO,. Varia- 
tions in the absorption technique em- 
ployed in the contacting of NO, with 
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water will yield white fuming nitric 
acid or red fuming nitric acid (RFNA) 
as rocket oxidants. 

White fuming nitric acid is pure 
HNO,, freezes at —60° F., boils at 
191° F.. while RFNA contains 2 per- 
cent H,O, 6-15 percent free NO, (which 
imparts the red color), and 92-83 per- 
cent HNO,, freezes at —57° F. and 
does not have a clearly defined boiling 
point due to easy evolution of NO 
Both red and white nitric acids are 
very corrosive and very toxic. 

Nitromethane (CH,NO,). Nitrome- 
thane is the most attractive of the 
monopropellant rocket fuels. Its man- 
ufacture from natural gas by direct 
nitration is accomplished by methods 
developed by Dr. H. B. Hass and his 
co-workers at Purdue University and 
practiced industrially by Commercial 
Solvents Corporation 

CH, + HNO, ~ CH,NO 


Nitromethane is an oily, colorless 
liquid freezing at —20° F. and boil- 
ing at 214° F. It finds commercial use 
as a lacquer solvent. It is not corrosive 
or toxic but is quite explosive in nature. 

Furfuryl Alcohol (C,H ,O+*CH,OH) 
and Tetrahydrofuran (C,H,O). The 
furan derivatives may be most inex- 
pensively manufactured from agricul- 
tural raw materials such as oat hulls, 
in the manner employed by Quaker 
Oats Company. 

Tetrahydrofuran may alternately be 
produced from acetylene by a tech- 
nique developed by Reppe in Germany 
in World War II. Thus, acetylene from 
the cracking of petroleum hydrocar- 
bons may be reacted with formalde- 
hyde to give butinediol, the butinediol 
hydrogenated to butanediol, then de- 
hydrated to tetrahydrofuran. 

Furfuryl alcohol freezes at —25° F., 
and boils at 340° F. Tetrahydrofuran 
boils at 150° F. 

Methanol (CH,OH). Methanol is 
made by the well-known process in- 
volving the high-pressure hydrogena- 
tion of carbon monoxide using tech- 
niques similar to those employed in 
synthetic ammonia manufacture which, 
as mentioned above, is an established 
process in the petroleum chemicals 
industry. 

Vethylal (CH,OCH,OCH,). Meth- 
ylal is a colorless liquid, boiling at 
108° F., freezing at 155° F. and 
having a specific gravity of 0.86. It is 
the reaction product of methanol and 
formaldehyde in the following manner 


Hw) 


H HOCH 
o 


H HOCH 


where water is split out in the reaction 
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Methylal has a high heat of com- 
bustion, a low heat of vaporization, a 
low boiling point, and combines these 
with good burning characteristics to 
provide a powerful fuel. Unlike most 
ethers, methylal does not form an ap- 
preciable amount of peroxide on stand- 
ing. Since it yields methanol on hy- 
drolysis, contact with the eyes must be 
avoided. 

Ethyl Alcohol (C,H,OH). Ethanol 
freezes at —179° F. and boils at 173° 
F. Its manufacture from ethylene by 
catalytic hydration in the presence of 
sulfuric acid or solid adsorptive cata- 
lysts is well established. 

Vinyl Ethers (CH,==CHOR). These 
materials, which were known as Visols 
by German rocket researchers include 
vinyl ethyl ether and vinyl isobutyl 
ether. Both of these materials may be 
made by the German Reppe process 
involving the reaction of acetylene with 
ethyl or isobutyl alcohol, as the case 
may be, according to the reaction: 

ROH + C,H. ~ CH: = CHOR 
This reaction is carried out at 300° F. 
under pressure adequate to keep the 
alcohol in the liquid phase (60-75 psi. 
for isobutyl aleohol, 270-300 psi. for 
ethyl alcohol). The acetylene gas, di- 
luted with 60 percent or more of nitro- 
gen for safety reasons, was bubbled up 
through a solution of potassium hy- 
droxide in the alcohol in a steel tower. 
The product leaving the top of the 
tower was fractionated to recover the 
vinyl! ether. 

Vinyl ethyl ether freezes at —175° 
F. and boils at 95° F. Vinyl isobutyl 
ether freezes at —-170° F. and boils 
at 181° F. 

Boron Hydrides (B,H,, B,Hj», ete.). 
These substances are unique in that 
water may be used as the oxidizing 
agent in a propellant combination. 
Much work on these materials has 
been done by Prof. H. I. Schlesinger 
at the University of Chicago and work 
continues in Dr. Schlesinger’s labora- 
tory, under Dr. A. B. Burg at the Uni- 





Oil Progress Facts 


Oil companies during 1950 
invested approximately 
$2.000,000,000 
to expand and modernize their 
facilities to provide more oil 

for America. 











charge, after which it is condensed and 
fractionated. 

Tetraborane, B,Hy, freezes at 
-184° F. and boils at 64° F. It will 
not ignite spontaneously in the air 
when pure, but may do so when im- 
pure. It decomposes on heating to 
give diborane, B,H,, plus hydrogen. 
The reaction with water is as follows: 
B.Hw» + 12 H:O — 4 HBO, + 11 H; 

Hydrogen Peroxide (H,O,). Highly 
concentrated (85-90 percent) hydro- 
gen peroxide was virtually unknown 
prior to World War II. The use of 
stabilizers and other handling tech- 
niques have been developed, one of 
the leaders in this country being Buf- 
falo Electro-Chemical Company. 

Hydrogen peroxide in 87 percent 
concentration freezes at 14° F. and 
boils at 288° F. 

The usual manufacture of hydrogen 
peroxide involves the low-temperature 
electrolytic oxidation of sulfate solu- 
tions to persulfate solutions in 30-35 
percent concentrations. These solu- 
tions are then evaporated to 85 per- 
cent by two-stage vacuum evaporation 
in the process for high-strength perox- 
ide. Acid hydrolysis of the persulfate 
solution yields hydrogen peroxide. 

An interesting synthesis of hydrogen 
peroxide which was developed in Ger- 
many in World War II and which 
involves an organic chemical interme- 
diate is the following: 


O; 


2-Et-Anthraquinone — 2-Et-Hydroquinone — H,O, 
? +. 


versity of Southern California, and at 
the Naval Ordnance Test Station at 
Inyokern, Calif., on these materials for 
rocket use. 

The preparation of these materials 
formerly involved the reaction of mag- 
nesium with boric oxide to give mag- 
nesium boride which in turn yields 
boron hydrides upon hydrolysis. A 
more recent process involves the hy- 
drogenation of boron trichloride, or 
preferably boron tribromide. with the 
aid of a powerful electric discharge. 
Hydrogen is bubbled through the 
boron halide and the resultant vapor 
mixture is passed through the dis- 


——_—_—_—_—_—_——_—— 2-Ft-Anthraquinone 


As shown, this is a cyclic process 
wherein 2-ethyl-anthraquinone is re- 
cycled. This process was developed to 
reduce the requirements of strategic 
alloys needed in the usual processes 
and was successful—a large plant was 
under construction in Germany at the 
end of World War II. 

Tonnage oxygen, a commodity being 
exploited by petrochemical and syn- 
thetic fuel interests, is of obvious ap- 
plication in peroxide manufacture by 
this latter process. 
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ANY of the sulfur compounds 
M particularly mercaptans and 

sulfides present in petroleum 
are relatively unstable at elevated 
temperatures and have the tendency of 
splitting off hydrogen sulfide or react 
with substances like metals or metallic 
oxides before the hydrocarbons begin 
to decompose. Most of the remaining 
hydrogen and carbon atoms recombine 
and form new hydrocarbon molecules 
which results in a higher product 
yield than that obtained by the con- 
ventional desulfurizing methods in- 
volving elimination of the whole mole- 
cules. The reactions are facilitated by 
the presence of hydrogen taking an 
active part in the rebuilding of shat- 
tered structures. If hydrogen sulfide 
is evolved it is removed by fractiona- 
tion”’ or caustic washing the conden- 
sate. It may also be separated by 
counter-washing the product with 
water which is preferable to the use of 
caustic because it preserves inhibitors 
in the gasoline.** 

The degree of desulfurization at- 
tained in vapor phase refining depends 
on the nature of sulfur compounds 
present and the severity of treatment. 
Some of these compounds are very 
stable to heat and little affected by the 
catalyst or chemicals even at the tem- 
peratures of decomposition of most 
hydrocarbons. For this reason the de- 
sulfurizing processes cannot be com- 
pared on the basis of relative precent- 
ages of total sulfur removed unless 
the same charge stock is employed. 
Otherwise the results may indicate not 
the process efficiency but the quantity 
of refractive sulfur compounds present 
in the feed. 


Importance of Temperature 

Temperature is a very important 
factor in vapor phase desulfurization. 
For instance, by passing petroleum 
vapors over fullers earth at compara- 
tively low temperatures the sulfur con- 
tent of the oil remains practically un- 
changed although the color and the 
gum content are improved. However, 
using the same catalyst at tempera- 
tures approaching the cracking range 
a considerable quantity of sulfur is 
eliminated, but polymerization reac- 
tions leading to elimination of gum 
forming materials are arrested or re- 
versed. This demonstrates that, within 
certain reservations, vapor phase re- 
fining might be considered as selective 
cracking of sulfur compounds under 
conditions which have only a minor 
effect on other oil constituents. 

The beneficial effect of elevated tem- 
peratures on sulfur removal led also 
to the development of processes in- 
volving addition of treating agents to 
the oil during distillation. The sug- 
gested chemicals include clay,*' char- 
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coal,** cellulose materials,*’ wash 
water from citrus fruit industry,** al- 
kaline reagents like sodium hydroxide"® 
or lime.** oxidizing agents represented 
by compounds of manganese** or chro- 
mium** and by sodium peroxide,”° re- 
ducing agents such as sulfites and hy- 
posulfites,"* acids like sulfuric’’ or 
nitric,** metals and metallic oxides 
having affinity to sulfur, particularly 
those of copper,** lead™ and iron and 
their various combinations,** calcined 
mixtures of a mineral phosphate, su- 
perphosphate or Thomas slag and sul- 
furic acid® and arsenic.** Mixtures of 
some of these materials were recom- 
mended including those of sodium hy- 
droxide and adsorbents,** sodium sul- 
fate, sodium hydroxide and lime,”’ or 
sodium chloride, lime, potassium ni- 
trate and potassium hydroxide."’ The 
main object of many of these processes 
is the general improvement of oil qual- 
ity rather than the reduction in sulfur 
content but a strict differentiation be- 
tween these two refining purposes is 
not always possible. The best known 
desulfurizing process of the above type 
is that of Frasch which employed 
oxides of copper and related metals 
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A VARIETY of desulfurization 
methods are based upon the 
splitting of the sulfur com- 
pounds at elevated tempera- 
tures and in the vapor phase. - 
This article explains the me- 
chanics and chemistry of the 
reactions, continuing a series 
on the treatment of light dis- 
tillates manufactured from 
sulfur bearing crude oils. A 
final article will describe sul- 
fur removal by extraction and 
miscellaneous other methods. 











and was in commercial use about a 
half century ago. 

The vapor phase refining processes 
came into prominence after the ap- 
pearance of thermally cracked prod- 
ucts. Some of them were intended for 
stabilization of cracked gasolines with 
respect to color and gum formation as 
described by Kalichevsky and Stagner® 
while others were developed for re- 
moving the sulfur compounds. A large 
number of substances was suggested 
for vapor phase treatment of light 
distillates but only relatively few of 
them are in commercial use. One of 
the main objections to this method of 
desulfurizing oils is the cost of equip- 
ment. However, this can be minimized 
by combining the desulfurization step 
with cracking or hydrogenation which 
also reduces the operating expense. 


Use of Fullers Earth 

Fullers earth was, apparently, the 
first adsorbent suggested for vapor 
phase refining towne distillates** 
which found wide commercial appli- 
cation for improving color and oxida- 
tion stability of thermally cracked 
products.” In the Gray treating proc- 
ess the oil vapors from the distillation 
units are forced through a bed of 
fullers earth in order to polymerize 
the unstable constituents. The high 
boiling polymers are removed as a 
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liquid at the bottom of the clay tower 
while gasoline vapors pass to con- 
densers."" The treating temperatures 
are low and practically all the sulfur 
compounds are left intact. In the Gray 
desulfurization process the same gen- 
eral method is employed but the treat- 
ing temperature is raised in order to 
secure selective cracking of these com- 
pounds.” The efficiency of fullers 
earth in this respect is claimed to be 
improved by mechanically altering its 
physical structure.'* In order to reduce 
both the sulfur and gum content of the 
product the two processes must be em- 
ployed in sequence although the cata- 
lytic agent, i.e., fullers earth, is com- 
mon to both of them. 

The use of high treating tempera- 


tures results in deposition of carbon 
and rapid loss in clay efficiency. Suc- 
cess of the vapor phase desulfurizing 
processes is, therefore, dependent on 
the availability of satisfactory meth- 
ods for regenerating catalysts without 
removing them from the unit. The 
same problem is encountered in cata- 
lytic cracking and was solved by the 
industry. The Houdry Desulfurization 
process employing activated clay or 
synthetic catalysts of silica-alumina 
type came into existence as an out- 
growth of the corresponding catalytic 
cracking process, The desulfurizing 
properties of bauxite are utilized in 
the Perco Desulfurization Process. 
Various modifications of the treat- 
ing procedures were suggested for im- 


proving the operating technique. The 
desulfurizing action of clay is claimed 
to be enhanced by mixing gasoline 
vapors with those of gas oil*® or heavy 
distillates** and similar materials.”* A 
broad petroleum fraction may be va- 
porized, passed through the clay bed, 
the gasoline fraction condensed, 
washed with sodium hydroxide solu- 
tion and recontacted with clay under 
the same conditions.’ The temperature 
of the oil vapors may be controlled by 
introducing inert gas" or water™* into 
the reaction zone and the desulfurized 
products fractionated.® Cracked gaso- 
line vapors may be first treated with 
adsorbents at relatively low tempera- 
tures to polymerize the gum forming 
constituents and then desulfurized at 
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Refinery To Double Capacity 








a Shell refinery at Cardon on the 


Paraguana Peninsula, North Venezuela, 
is to have its capacity doubled to 7 
million tons yearly by extensions which 
were started in the early part of this 
year. Work is scheduled for completion 
in 1952 

Additional facilities include an 
crude distillation unit and modif 

the existing distillation unit 
mpletion now is a modern 
producing more than 
1740 barrels per day of high quality 
lubricating oils. Officials said the lube 
il plant will be extremely flexible and 
will comprise units as follows: 1) pro 
de-asphalting; furfural extrac 
MEK/benzol dewaxing, and 4) 
ting 
10w the 
nearly 


ther 
large 
cations to 

Nearing c« 
installation for 


pane 2) 
tion: 3) | 
Cardon project has 


$140 million 


Shell 


General View of Shell 
Refinery at Cardon 
on the Paraguana 
Peninsula, Venezuela 


Plants at Cardon which already have 
been completed and are in operation in- 

the crude distillation unit, a doc- 
treating plant and ethyl blending 
plant, a vacuum distillation plant, redis- 
tillation unit, cracked product separation 
plant, two thermal cracking units and a 
thermal reforming unit. For the storage 
of crude oil and finished products, 131 
tanks of all sizes have been constructed 

Until recently all fresh water for in- 
dustrial and domestic purposes had to 
be imported by tankers while drinking 
water was obtained by seawater distilla- 
tion. Now an &80-mile pipe line brings 
water for all purposes from springs and 
wells on the mainland 

Cardon’s motive power is almost ex- 
clusively electric. A power station oper- 
ates with three 7500-kw generating units 
another unit of the same size is 


clude 


tor 


and 


being installed 

Harbor facilities include two large 
reinforced concrete jetties, each 1500 
feet long. Four large ocean tankers and 
four smaller tankers may be berthed 
simultaneously 

The refinery area including 
dustrial and residential sections occu- 
pies more than 3000 acres. Extensive re- 
search is being carried on in the indus- 
trial area. The small city which has 
been built is self sufficient in every way 
A new hospital has been projected and 
the old building will be utilized for fur- 
ther school purposes 

The intake at Cardon will consist of 
Venezuelan reduced crude oils, both of 
the mixed base (paraffinic) and the 
naphthenic (non-paraffinic) type. Facili- 
ties for blending, packing and filling 
will also be provided. 


the in- 
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considerably higher temperatures.® Be- 
fore passing through clay the oil va- 
pors may be mixed with chemicals like 
hydrochloric acid,*’ sodium hydrox- 
ide,** carbon monoxide," sulfur diox- 
ide, oxygen and steam® and others.*° 
The oil vapors may be desulfurized 
and the hydrogen sulfide removed be- 
fore they are passed to the cracking 
units®® or catalytic cracking may pre- 
cede the treating step.** The treated 
vapors may be freed from hydrogen 
sulfide and a portion of them recircu- 
lated through the catalyst.** Catalytic 
desulfurization of natural and straight- 
run gasolines may precede alkyla- 
tion.’ The oil vapors may also be 
contacted with a clay slurry® instead 
of passing them through a clay bed. 

Bauxite is a satisfactory desulfuriz- 
ing catalyst? and commercial methods 
were developed for preparing it to 
meet the diversified refinery needs.°* It 
is used mainly for desulfurization of 
straight-run products but it can be em- 
ployed also for treating cracked gaso- 
lines.** The oil vapors may be desul- 
furized before reforming over bauxite 
by maintaining a lower temperature 
level in the treating operation.” 

Selection between fullers earth and 
bauxite depends upon the characteris- 
tics of charge stocks.’ Various baux- 
ites differ in their desulfurizing effi- 
ciency and some of them are rather 
inactive.*’ Attempts were made to cor- 
relate chemical composition of the dif- 
ferent clay catalysts with the desulfu- 
rising activity but the available in- 
formation is inconclusive. Claims were 
advanced that high lime content in- 
sures long life and high catalyst ac- 
tivity while iron sulfide has little effect 
on catalyst properties although the 
presence of iron may be conducive to 
coke formation.*® The desulfurizing ac- 
tion of catalysts is said to proceed in 
two directions: decomposition of sul- 
fur compounds with the resulting for- 
mation of hydrogen sulfide and break- 
ing up of hydrogen sulfide into hydro- 
gen and sulfur which is absorbed by 
the clay. Pure calcite, quartz, lime and 
kaolin are ineffective in promoting the 
first reaction but brown iron ore ap- 
pears to be active in this respect.**** 
Bauxites of high iron oxide content may 
favor desulfurization reactions but the 
oxidation stability of treated oils might 
be low.”® The desulfurizing properties 
of alumina gel are improved by the 
presence of copper oxide’ while silica 
gel was found satisfactory for remov- 
ing organic sulfides.** 

The aliphatic sulfur compounds are 
more easily decomposed than the cy- 
clic compounds’ although exceptions 
are not uncommon. For instance thio- 
phene is easily desulfurized by baux- 
ite.’ Substances like natural gasoline 
containing almost exclusively the ali- 
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phatic sulfur compounds are, there- 
fore, almost completely desulfurized 
by vapor phase refining’* and removal 
of mercaptans does not present any 
particular difficulty.* 


Speeding Up Reactions 

High temperatures favor desulfuri- 
zation*® but cracking reactions are also 
speeded up. For this reason catalytic 
cracking is a very effective desulfuriz- 
ing process and treatment of catalytic 
gasolines for reducing their sulfur con- 
tent is seldom required.*’ This is im- 
portant because the sulfur compounds 
associated with the cracked gasolines 
are more refractive and difficult to re- 
move than those found in the straight- 
run products. It is of interest that at 
high conversions the sulfur content of 
gasoline is low and that of cycle stock 
is high while at low conversions the 
sulfur content of both products is re- 
duced although the degree of reduc- 
tion is less for the gasoline.** For 
equal conversions the sulfur content 
of gasoline is less at the low cracking 
temperatures.®° High flow rates through 
the catalyst bed may be desirable for 
reducing cracking of hydrocarbons in 
the catalytic desulfurization processes** 
by establishing favorable time - tem- 
perature relationships for the desirable 
reactions. 

Lowering of sulfur content of gaso- 
line with the increase in cracking se- 
verity is also observed in thermal 
cracking although to a much smaller 
extent than in catalytic cracking. How- 
ever, the degree of desulfurization va- 
ries considerably with the type of 
crude oil processed.* 

Various modifications were sug- 
gested for refining oils over bauxite 
and many of them are applicable to 
other vapor phase desulfurizing agents. 
Naphtha of poor anti-knock charac- 
teristics may be separated into two 
fractions®* which are desulfurized un- 
der optimum conditions. The lower 
boiling fraction may be treated at 600- 
800° F. while the high boiling fraction 
at 900-1050° F, in order to improve 
simultaneously its octane rating. The 
two fractions are then recombined.*° 
The lower boiling fraction may also 
be treated only with a sodium hy- 
droxide solution while the higher boil- 
ing fraction desulfurized over baux- 
ite.“* Claims were made that lead sus- 
ceptibility of motor fuels may be im- 
proved by adding low boiling mercap- 
tans or disulfides to very low sulfur 
content naphthas before they are 
passed through bauxite.** 

Bentonite’* and charcoal®* are some 
of the other materials suggested for 
vapor phase refining of oils. Dolomite 
calcined at 1500-1650° F. has been rec- 
ommended for removing hydrogen sul- 
fide from gasoline vapors before it is 
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oxidized to elemental sulfur.” 

In the Houdry catalytic uae 
process*® the oil vapors are 
through a reactor at 600-800° F. de- 
pending on the nature of charge stock 
and the degree of improvement de- 
sired. Pressures up to 50 psi. may be 
employed. For the reasons already ex- 

lained no exact demarkation line can 
drawn between the desulfurization 
and cracking conditions, and tempera- 
ture and pressure may vary even with- 
in wider limits than indicated above. 
Likewise, relatively low temperatures 
might be used if elimination of unsat- 
urated hydrocarbons and not desulfu- 
rization is the primary purpose of re- 
fining. Two reactors are employed in 
parallel in order to alternate between 
the on-stream and regeneration cycles 
without interrupting a continuous flow 
of vapors through the unit. Clay or 
synthetic catalysts may be used. Cata- 
lysts are regenerated by burning the 
carbonaceous deposits with air, The 
temperature is regulated by pumping 
a heat absorbing medium through the 
tubes located inside the reactors. 

In the Perco desulfurization process 
temperatures of about 750° F. and pres- 
sures up to 50 psi. are employed’* *° 
but they may vary within wide limits 
depending on the nature of the prob- 
lem. One ton of catalyst, which is baux- 
ite, may treat from 100 to 300 barrels 
of liquid feed per day. The catalyst is 
regenerated with air and steam and 
should be renewed about once a month. 

In the Gray desulfurization process, 
fullers earth is used and the treating 
temperatures are usually maintained in 
the neighborhood of 700° F. The oil 
may first be refined by the Gray treat- 
ing process employing the same cata- 
lysts but lower temperatures in order 
to eliminate the unstable compounds. 

Besides clays and similar adsorbents 
a large number of substances has been 
proposed for vapor phase refining of 
light distillates as shown in Table 1. 
Only a few of them, however, are, or 
were in commercial use, Many of these 
agents were recommended for decolor- 
izing or improving oxidation stability 
of oils rather than for desulfurization 
but a change in treating conditions 
frequently alters their refining char- 
acteristics making such differentiation 
difficult if not impossible. The tem- 
perature level at which these sub- 
stances begin to exhibit desulfurizing 
properties varies within considerable 
limits depending on their reactivity to- 
wards sulfur. Some of them like me- 
tallic sodium,’ sodium and potassium 
amalgams” or mixtures of molten so- 
dium and parachlorotoluene® have a 
definite desulfurizing action at tem- 
peratures well below the vaporization 
point of the oil while others exhibit 
these properties only on heating to 
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DESULFURIZING AGENT 





Alkah hydroxides 
Alkali metals 
Alkahne reagents 


Ajuminum chlorde 


Abuminum oxide followed by ferne 
chi 


Aluminum sulfide 

Ammonia and molten sodium of calccum 

Ammonta and oxygen in the presence of 
activated carbon 

Ammonium pentacholrodizincate and 
ammonium chloride 

Ammonium persulfate 

Berlbum and ammonium chlorwde 

Bog iron ore or fullers earth in 
collodal dusperuon 

Borax 


Borax and clay 


Boron phosphate and aluminum oxide 
Cadmrum sulfide and steel wool 


Calerum and magnesium chlorides 
Carbon monozde 

Chalk 

Charroal followed by lime water 


Chiordes, bromides, sulfates or nitrates 
of aluminum, cadmium, chromium, 
cobalt, copper, ron, manganese, nickel 
oF Eine 

Chiormme and oxygen followed by mp 
oude 

Chromite ore, vanadinite or descloisite 


Chromium compounds 

Chromium onde on alumina gel 

Chromium onde on baunite 

Cobalt chromate and phasphorie acid 
on fullers earth 

Copper 

Copper, iron or manganese compounds 
followed by fullers earth 

Copper or won in hy pochlorous, chlorte 
bromuc or iodse acid 
opper oude and sodium hydroxide 

opper oxide on fullers earth 


‘opper salt, bentonite and distomace- 
ous eart 

‘opper pre oy hydrogen chloride and 
formaideh y « 

opper wool 

‘resol 

upne chionde 

‘upne chlonde and hydrochlone acid 
upnie chionde followed by doctor treat- 


ment 
“upnie chlonde followed by fullers earth 
uprie oxide on f earth 

uprie oxide suspended in vapors 


“‘uprre oxide with carbonates, hydroxides 
or oxsdes of barrum, calcium or mag- 
nemum and oxygr: 


Cupne sulfate 

Cuprous naphthenate 

Cuprous onde and chromium onde on 
clay 

Ferre chloride and hydrochloric acid 

Ferre oxde and an alkaline earth 
metal oxde 


Ferrie oxide and hydrated lime 
Ferric oxide and phosphoric acid 


Ferrie onde and steam 
Ferrie onde followed by magnesium 
ya 
Porvie elds followed by refining the 
mnuensate with charcoal and hydro- 
gen chloride 
fullers earth and air 
hloride, 


Ferrie oxide, lime, 


me, sodrum 


Hydragen chloride ‘ we of 
lead or 

Hydrogen chloride and a solution of 
mercuric chiornd yo laning sine 
oxychionde 

Hydrogen chlonde and a suspenson of 
calcium, chromium, cobalt, iron, load 
magnesium, nickel, potasssum, Uo or 
sine oxide in hydrocarbo 


opper, 
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U.S. Patent 


480,311-2 
1,907,924 
1,890,881 
1,639,513 


1,872,446 


1,404,204 
2,015,080 
2.00747 


2,121,169 
1,954,488 
1,895,223 


1,944,877 
1,800,229 


1,994,096 
1,890,230 


2,441,499 
2,060,112 
1,802,801 

640,918 


2,348,543 
583,779 


2,104,791 


2,205,410 
? 


1,451,062 
1,840,158 


1,967,173 
1,744,611 


1,882,000 
1,937,113 


1,587,491 


1,988,114 

955,372 
1,687,992 
1,982,751 
2'362.296 


2,361,651 


523,716 
2,423,238 


2,372,084 
1,088,083 


738,656 


1,712,619 
2,105,404 


1,400,404 
1,404,298 
1,814,410 
1,973,500 

958,820 


372,672 
444,555 


2,063,404 


2,058,958 


Date 


& 
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TABLE 1 
Desulfurizing Agents Suggested for Vapor Phase Refining of Petroleum 


Inventor 
Amend, P 
H 


Magill, P. L. 
Magill, P. 1 
Phillips, E. B. and 


Osmer, J. H 


Hood, J. J 
Malisof, W. M 
Morrell, J. 


Benedict, W. L 


Kimball, F. E 
Morrell,J.C.4& Eglof,G 
Kimball, F. E 


Dariington, 
orrell, J. ¢ 
Eaeex, J. 1 
Morrell, J.C_& Egioff,G 
Morrell, J.C. & 


H.T 
.& 


Kimball, F. E 


Ka 
Johnson, H. R 
Whiting, J. R. & 


Lawrence, W. A 


Craig, W. A 


Howard, R. D 
Buell, A. E. and 


Eglofl ,G.4& Morrell,J.C 

Rostin 

Gray, T. T 

Morrell, J.C.& Egioff,G 

Phillips, E. B. & 
Stafford, J. G 

Crom, R 

Gray, T. T 


Cross, R 


| Morrell, J. C 


Odom, L. L 
Suesselbeck, K 
Herthel, BE. C 

Egloff ,G.& Morrell, J.C 


Walker, H. V 


Praell, W. A. &. Ovits 
F_K 

Sommer, A 

Hoover, C. 0. 


Jones, M. C. K. 
orrell, J. C. 


Burrell, A. W. & 
Sherman, L. O. 
Thrig, H. K 
>. & Hoch 
A 


Richter, A. & 
Schaefer, W 
Morrell, J. ( 
Parker, J. H 
Hall, T.G 
Hawes, B. N 


RK. B 


Day 


Egloff,G.4 Morrell, J.C 


and Macy, 
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US. Patent 


Date 





Hydrogen chlonde followed by ammonia 
im the presence of cadmium, copper, 
lead, mercury or zine 

Hydrogen chloride, steam, oxygen and 
clay 


Hypochiorous acid and a salt of copper 
Hypochlorous, chlorie or iodic acid 
Iron oxide 


Lead 


Lead, copper or iron salts of naphthenic 
or abietuc acids 


Lead oxide and hydroxides of aluminum 
and sodjum 

Lead oxide or cupric oxide on clay 

Lime 


Lithium carbonate 
Magnesium silicate 
M 


Mercure chiorde and hydrogen enn) 
Metallic oxndes 


Metalhe packing 
Metalhe soaps 
Metals 


Nickel, cobalt or iron 

Nitrie acid 

Nitrides at aluminum, barrum, calerum, 
cobalt, Parl iron, Magnesium, man- 
ganese, nickel or thorium 

Nitrogen diox 

Onodising 

Oxygen a 

Osone and 


¢ at followed by sodium 
steam followed by sinc oxide 
electric discharge 
Osone, fullers ear-b and sodium 
hydroxide 
Permanganates of alkali metals and 
sodium hydroxide 


. 
Phosphoric acid and fullers earth 
Phosphorus, acids of 


Potassium ~* pmo or carbonate on 

Soda lime on adsorbents — 
Sodamide 

Sodium 


Sodium and steam 
Sedium hydrosde 


Sedium hydroxide and hydrated lime 
Sodium hydroxide and sodium 
Sedium pyrosulfate 


§ . 
Steel wool and solid filtering medium 
Sulfur dioxide and steam in the 


nee of mne sulfate 
Sulf une acid 


Triethanolamine on adsorbents 
Vanadium oxide on alumina gel 
Vanadium oxide on silica gel 
Zine and ammonium chlorides 


Zine chloride 


Zine chloride and copper chlonde 
Zine chlonde and hypochlorous acid 
Zine chloride and oxygenated halogen 


acid 

Zine chlonde and ultraviolet light 

Zine chloride containing mine oxde and 
hydroxide 

Zinc chlomde, copper chloride and 
hydrochloric acid 

Zine chloride or aluminum chloride on 
adsorbents 

Zine or aluminum, hydrogen chloride, 
and formaldehyde or acetaldehyde 

Zine ore 


Zine or tin oxide and hydrogen chloride 
Zine or tin oxide, sulfur dioxide and air 
Zine oxide 

Zinc silicate or carbonate 

Zirconium oxide 


1,970,281 


2,087 525 
1,997,861 
2,021,740 
2,126,503 


501,988 
1,474,147 


2,297,620 


1,772,985 
4 422.982 
507 441 
2,364,390 
2,196,425 
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1,967,174 
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2,042,718 
1,954,486 
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1,974,311 
2,008,943 
2,057,630 
1,970,565 
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Day, R. B 


Morrell, J.C. & Egioff,G 
Egloff ,.G.& Morrell,J.C 
Morrell, J.C. Feet, G 
Retailliau, E. R. P. 

& Wynn, J. B 
Carmen, J. F 
Gray, J. L. 


F.R 
LaLande, Hy: A, Jr 
Moriarty, 


| Marthe ak 


Gardner, J. & 
iF 
Prasch, #1. 


| Fesocte, © 6 Keoom P 


W.B. & Diets, E 
bol, G.4Morrell, J.C. 
Perkins, H. F 
Frasch, H 
Pitt, W._ 
Praseh, H 
Fraseh, H 


| Duckham, A.M. & 


Morgan, J. 8 


Rostin, H 


Morrell, J.C. & Egioff,G 


Morrell, J : 
one, G 


orrell, J cnet 
a y A 


Seguy. 1D 
Connolly, G. C 
Connolly, G. C. 
Kimball, F. E. 
Kimball, F. E 
Benedict, W. L 
Egloff, G 


Day, R. B 

Morrell, J.C. & Egioff,G 
Mawel, 1 C.4 Egloff,G 
Egioff, 

Lachman, A 

Morrell, J.C. & Egloff,G 
Hancock, W. T 


L 
Buell, A. E. & Schulze, 
W.A 5] 
Morrell,J.C.& Egioff,G 
Morrell, J.C. & Egloff,G 

ray. 
Day, R. B 
Schulze, W. A 





TABLE 2 


Catalysts Suggested for Desulfurizing Oils with Hydrogen 


CATALYST U.S. Patent Date 


CATALYST 


Inventor 


U.S. Patent | Date Inventor 








Aluminum chloride 1,608,328 
Carbonyl chloride and charcoal 1,960,624 
Cla 826,089 

1,004,632 


obalt, chromium, copper, iron, man- 

ganese, molytdenum, tungsten or 
unc sulfides 2,208,347 

obalt, nickel or iron molybdate or 
hromite 


2,369,432 
‘obalt molybdate i 


2,325,084 

2,417 308 
obalt thio-molybdate and sodium 
aluminate 

obalt thio-molybdate or thio-tungstate 
‘opper, nickel or cobalt 

“opper thio-molybdate or molybdate 
on aluminum 

Iron sulfide 


2,037,781 
2,029,100 
2,073,578 


2,325,033 
2,143,078 


Meta! oxides capable of forming sulfides 

Metal oxide, thiomolybdate and sodium 
aluminate 

Minette 

Molybdenum or chromium oxides on 
activated alumina 


2,300,877 


Nickel, cobalt or iron co 
than 0.5% sulfur 
Nickel or copper or 


ntaining more 
alumina 

Nickel oxide and sodium aluminate 
Niekel oxide, molybdenum oxide and 


sodium aluminate 
Nickel sulfide 


Platinum or palladium on alumina or 


sibea gel 2,440,673 


temperatures close to cracking. How- 
ever. the desulfurizing properties of 
al] reagents improve as the tempera- 
ture is raised. 

Some of the best desulfurizing 
agents, like metallic sodium, must be 
applied to the oil with considerable 
caution because of their excessive re- 
activity with respect to other than sul- 
fur compounds such as nitrogen bases 
or certain hydrocarbons. For this rea- 
son the choice of the process and of 
the treating conditions depends to a 
great extent on the nature of the charge 
stock. The more saturated is the oil the 
more drastic may be the refining pro- 
cedure without seriously affecting the 
main body of the hydrocarbons. 

Inspection of Table 1 shows that 
chemicals or catalysts suggested for 
vapor phase refining may be divided 
into about the same groups as those 
which were suggested for treating oils 
in the course of distillation. Many of 
the chemicals are applicable for both 
types of processes. Combinations of 
chemicals may also be employed as 
well as mixing oil vapors with small 
quantities of chemically active or cata- 
lytic gaseous substances like oxygen, 
carbon monoxide, chlorine, ammonia 
or hydrogen chloride, In some of the 
processes vapors are passed through 
solid reagents while in others water 
solutions are employed. The second 
alternative is used when the boiling 
point of solutions is comparatively 
high. The water lost through evapora- 
tion is replenished to insure desired 
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10-22-46 
4-21-36 
4-21-36 

10-13-42 


5- 4-48 


| McAfee, A. M 
Egloff, G 
Day, D. T 
Day, D.T 


or iron sulfide, or cobalt 


Corson, B. B. & Mon- or molybdenum oxide on 
roe, G. 8 


Gwynn, M. 


Sources of 


Byrns, A. C i 1 
Lyman, A. L., Nichols, 


Sulfide of metal of iron group 
Sulfides of metals immune to sulfur 
poisoning 
Tungsten, cobalt, nickel, molybdenum 
moly 


siliea, sine or chromium oxides 


SOURCE OF HYDROGEN 


Lemon. Py Mithoff, 
& Nichols, H. B. 


| 10-24-83 | Gaus, W. & Pier, M 


2,236,216 3-25441 


1,932,174 


te, 
= . 2,392,579 Cole, R, M 
Egloff, G 


1- 8-46 
2,000,879 7-30-35 


US. Potent | Date 








H. B. and Mithoff 
R.C 
| Drennan, HE 


Ipatieff, V 

Rostin, H. & Schuster, K 

and using the 

VanHorn, L. & Kelly hydrogenating sulfur 
L. J present in the same oil 

Metal 
with alkalies 

Natural gas 


Seaypa, A 

Nicholson, E. W. 8. & 
Redeay, A. K 

Ipatieff, V 

Ipatieff, V 

Corson, B. B. & 
Monroe, G. 8 


Jones, M. C. K 


Nickel or zine and alcohol 
Zine and an alkali 
Zine and glacial acetic acid 





concentration of the chemical and to 
prevent its separation in the solid 
form. 

In the Lachman process the oil va- 
pors are passed through the zinc chlo- 
ride solution of 70-85-percent strength. 
The desired concentration main- 
tained by regulating the quantity of 
admitted steam. The treating tempera- 
ture 300-350° F. and the contact 
time varies from 2 to 12 seconds. The 
primary object of refining is improve- 
ment in color and oxidation stability 
of the gasoline. Sulfur removal 
negligible and mercaptan content is 
little affected. However, by employing 
solid reagent deposited on coke or 
similar materials and raising the tem- 
perature to 680-690° F. mercaptans as 
well as some of the sulfides and thio- 
phenes are attacked and the product 
is sweet to the doctor test."' In one of 
the experiments the fresh catalyst con- 
tained 75 percent of zine chloride and 
25 percent of zinc hydroxide and other 
compounds of zinc, oxygen, hydrogen 
and chlorine. The used catalyst had 
about 10 percent of zinc sulfide. The 
desulfurizing activity of zine hydrox- 
ide appeared to be close to that of 
zine chloride while the rest of zinc 
compounds were almost inactive. Phos- 
phoric and sulfuric acids** had desul- 
furizing properties similar to those of 
zinc chloride while activated carbon 
was practically inert. 


1s 


is 
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Howard Treating Process 
In the Howard treating process oil 


Gulf Publishing Company Publication 


and an 
Copper and bydrogen sulfide 
Magnesium oxide, rine sulfate or lead | 
carbonate for | the oil 
hydrogen for 
comp 


Metallic powder and nitric acid 
ph hydrogen on on 


Niche-eleminum alloy and sodium 
ydroxide 


Aluminum, berillium, silicon or sine 


2,420,218 
1,451,052 


Watson, K. M 
Thiele, F. C. 


Moody, H. R 
Mengel, C. C. 


2,315,144 


1,472,882 
452,578 


9-24-01 
1i- 6-23 
5-19-41 


2,417,041 3-11-47 


1,428,885 
580,652 


1,799,431 Morrell, J. C 


vapors are mixed with 0.05-0.25 
pounds of chlorine per barrel of liquid 
feed and the mixture contacted with 
zine or zine oxide, The catalyst is re- 
generated with steam. Removal of hy- 
drogen sulfide and lighter hydrocar- 
bons including butane before treating 
the oil is desirable. 

Hydrogenation is a very effective 
method for desulfurizing oils, Destruc- 
tive hydrogenation of crude oil frac- 
tions produces gasoline of very low 
sulfur content. The same is observed 
in hydroforming. However, removal 
of sulfur is relatively complete even 
under mild hydrogenating conditions." 
This mild hydrogenation may precede 
destructive hydrogenation™ of stocks 
forming very refractive sulfur com- 
pounds at high temperatures. Catalysts 
suggested for the mild desulfurizing 
operations are shown in Table 2. 

Hydrogenating catalysts are often 
subject to sulfur poisoning. The diffi- 
culty was overcome by the develop- 
ment of special types of catalysts of 
which metallic sulfides are the most 
prominent ones. By introducing such 
changes in the catalyst composition 
effective use was made even of plat- 
inum which is normally very easily 
poisoned. The recently developed com- 
mercial reforming process employing 
a platinum catalyst and known as 
Platforming is claimed to produce 
gasoline of 0.002-0.005 percent sulfur 
content."* Observations were made that 
catalyst poisoning may be prevented 
or retarded by employing large quan- 
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tities of hydrogen. For instance nickel 
hydrogenation catalyst is easily pois- 
oned but will retain its activity if molar 
concentration of hydrogen and gaso- 
line is maintained at a six to one ratio 
for oils containing 0.15 percent sulfur 
or less and a nine to one ratio if the 
sulfur content is 0.2 percent.* 

Suggestions were made to improve 
the oil quality by contacting it with 
hydrogen prior to distillation®® or after 
a preliminary treatment with steam 
and formaldehyde.” The use of nas- 
cent hydrogen obtained by the methods 
shown in Table 3 has been also recom- 
mended, 

Desulfurization of gasoline with hy- 
drogen may be restricted to the heavy 
boiling fractions.’’ Extraction of mer- 
captans may precede the hydrogena- 
tion step."* Variations in the proce- 
dure similar to those described in con- 
nection with other vapor phase refin- 
ing agents may be employed. Strong 
desulfurizing agents like metallic so- 
dium might be injected into the oil 
during hydrogenation*’ when handling 
materials containing very refractive 
sulfur compounds. 

The Cobalt-Molybdate process was 


recently developed for desulfurizing 
straight-run and cracked distillates.’® 
The oil is treated with hydrogen over 
cobalt-molybdenum catalysts at 750°F. 
and 100-250 pounds pressure. Thio- 
phene, thiophane, thioethers and mer- 
captans are decomposed to hydrogen 
sulfide and sulfur-free hydrocarbons. 
The process is claimed to be applica- 
ble for treating crude oils containing 
5 percent sulfur or more. Such crudes 
may be desulfurized to yield gasoline 
of 0.01 percent and heavy distillates 
in the lubricating oil range of 0.5 per- 
cent sulfur content. 

Similar processes involving the use 
of catalysts like tungsten-nickel sul- 
fide,’® nickel thiomolybdate,” or nickel 
oxide and its mixtures with molyb- 
denum oxide*? were suggested. The 
mixture of nickel and molybdenum 
oxides is claimed to be particularly 
desirable because of relatively small 
loss in the octane number of the prod- 
uct after hydrogenation. Desulfuriza- 
tion of catalytically cracked cycle 
stocks by hydrogenation over different 
catalysts has been studied."* 


End of Part VII, Part VIII will ap- 


pear in an early issue. 
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ALUMINUM is of interest to the 
refining industry as a construc- 
tional material. This is because 
of its resistance to corrosives 
such as sulfides, organic acids, 
and furfural. This is also be- 
cause of its light weight, good 
heat-transfer characteristics, 
and low cost. Occasionally ad- 
ditional benefits are obtained 
which are the result of a lesser 
tendency to foul up in a spe- 
cific service: 
Inasmuch as aluminum is - . - - 
usually anodic to other com- , Tee «+ > 
mon materials of construction. , >» ‘ _ 


care must be exercised that Ne’ ia: a 


the equipment is properly de- 
signed so as to minimize gal- ee es — , — 
vanic attack. , aenadis a a 
Here are reviewed some ac- 
tual refinery installations of 
aluminum in tanks, exchang- 
ers, instrument tubing, and in- 
sulation weatherproofing. 
These installations have given 
both satisfactory and unsatis- 
factory service. In some cases 
the installations are recent. 
The review indicates that alu- 
minum does have a definite Figure 1. Corrosion of Aluminum Tubes by Copper Salts (Test 7). 
place as an economical con- 
struction material for refinery 
equipment. 


ante” ADIN 


Use of Aluminum 


In Petroleum Refinery Equipment 


LUMINUM is of considerable 
A interest to the petroleum re- E. E. KERNS and W. E. BAKER 
4 finer because of a number of 
its properties. It is resistant to corro- The Standard Oil Company (Ohio), Cleveland, Ohio 
sion by sulfides; and, as every refiner 
knows, some degree of sulfur corro- 
sion is encountered in most distillation 
processes. Aluminum is also resistant 
to corrosion by ammonia, organic organic acids, and furfural. The debit their salts. Hence it is necessary to 
acids and furfural. The debit side side must also be considered, Alumi- design installations so that certain ions 
must also be considered. Aluminum is num is anodic to most of the other such as lead, copper, mercury, and 
also resistant to corrosion by ammonia, common materials of construction or chlorides—are not present, for their 
presence causes rapid attack of alumi- 


num. 
TABLE 1 


ition and Typical Mechanical Properties of Aluminum Alloys Interest in the suitability of alu- 
os ee minum has been shown in meetings of 
MECHANICAL PROPERTIES the Subcommittee on Corrosion of the 
ALLOYING ELEMENTS ; [Henge ~««-: Committee on Refinery Equipment. It 
- Tensile | Yield | tion im was felt that actual service data would 

Alley and Manga- Magne- Strength Pont 2 Inch - ‘ 
Temper Silicon nese sium Zine psi. (psi.) | (Percent) be the most reliable guide for evalu- 
<< T 7900 | teeee | ating whether aluminum could be used 
Hi = | oe with economical success in refinery 
68,000 | 48,000 applications. It appeared that suffi- 

27,000 12,000 f . . 

45,000 | 40,000 1 cient field work has been done that 
aoe | ioe : much can be learned from a study of 
these installations. This paper is an 


effort to assemble and analyze these 














NOTE Alclad 38 is a 38 Core with 728 Ciadding 
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TABLE 2 
Aluminum Roofs in Rundown-Tank Service 


STOCK HANDLED 


DISPOSITION 


Years 
Before Other 
Reroohng Dismantle 


Years Before 
Repairs 


Years Were Needed 








Aviation distillate 

Aviation distillate 

Light crude naphtha 

Light crude naphtha 

Light naphtha 

Light naphtha 

Light naphtha 

Light napbtha 

Light naphtha 

Light naphtha (sweet crude 
Light naphtha (rerun 
Light naphtha 

Heavy naphtha (sweet crude 
Heavy naphtha ‘sweet crude 
Heavy naphtha 

Kernsine 

Kerosine 

Kerosine 

Kerosine 

Kerosine 

Kerosine 

Kerosine 

Kerosine 

Keromne 

Keromne 

Light cracking stock 

Gas oil 


data. To this end, the members of the 
corrosion subcommittee were asked to 
submit the information available. 

Although the 
of aluminum is of most interest here, 
the other properties should not be 
completely ignored. Aluminum is, of 
course, light in weight. This is per- 
haps best illustrated by considering 
that a tube bundle with a diameter of 
16 feet 36 inches weighs about 12,000 
pounds if constructed of a steel! skele- 
ton and brass tubes. In aluminum, 
this same tube bundle would 
about 4000 pounds. The greater ease 
of handling is apparent. 


corrosion resistance 


weigh 


Aluminum also has excellent heat- 
transfer characteristics. Undoubtedly 
this fact is associated with corrosion 
characteristics, as will be shown later. 
Other physical and mechanical prop- 
erties are discussed, together with their 
effect on equipment design by Plum- 
mer,’ and need not be repeated here. 
For Table | forth 
the chemical composition and typical 
mechanical properties. 


convenience, sets 


Storage Tanks 


Probably the most notable installa- 
tion of storage-tank roofs has been 
made by Humble Oil & Refining Com- 


pany. The details of construction and 


comparisons with other methods of 
construction have been published pre- 


viously by Camp* and Plummer.’ 
Table 2 shows the experience to 1950 
of these roofs, which are in run-down- 
tank service. The one point which 
should be repeated here is that the 
possibility of galvanic corrosion must 
be considered during the design stage. 

It will be that 19 of the 2 
roofs are still in service. Of these 27 


‘ 


seen 
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roofs, 21 have required repairs and 
protection at points where aluminum 
contacts steel. Such protection has been 
attained by the installation of rein- 
forced gunite at these points. Three 
roofs were renewed with gunited steel 
roofs because thev had been subjected 
to severe galvanic attack. Five other 
roofs were retired from service. 

It will be seen that resistance of 
aluminum roofs to general corrosion 
has been satisfactory. 


Tank 

We have had satisfactory results in 
most cases with vent valves and flame 
arresters of aluminum construction. 
This experience is confirmed by Harns- 
berger,’ although he mentions that a 
phenolic resin material is being sub- 
stituted to a large degree for alumi- 
num parts in vent valves. 


{cecessories 


Vessel Internals 

Aluminum pressure vessels appar- 
ently have not been used to any great 
extent. We are currently testing alu- 
minum bubble caps in crude distilla- 
tion, thermal cracking, and furfural 
refining We do not have 
sufficient data to evaluate the useful- 
ness of aluminum in these services. 


processes. 


Exchangers 

The primary interest at the present 
time seems to be in the evaluation of 
aluminum for heat-exchanger equip- 
ment, The data have been tabulated 
in Table 3. 
1) Crude and Thermal 

Cracking Service 

Test No. 1: This was a vapor heat 
exchanger associated with a lubricat- 
ing-oil-crude-topping unit. As noted, 


both stee] and copper-alloy tubes are 
subject to rather severe sulfide cor- 
rosion. Preliminary tests indicated the 
suitability of aluminum 61ST alloy, 
and a trial bundle was installed. Fail- 
ure occurred in one month’s time; this 
failure took the form of severe pitting 
from the vapor side. Damage was so 
extensive that repairs were not pos- 
sible. The vapor is largely gasoline, 
with hydrogen sulfide and water pres- 
ent in appreciable quantities. The pH 
of the vapor is controlled to approxi- 
mately 7 by ammonia injection into 
the vapor line. The attack was more 
intense near the outlet and in dead 
areas near the baffles. 

The tubes were carefully examined 
in the laboratory, where spectrographic 
analysis revealed minute quantities of 
mercury in the corrosion pits. It is 
probabie that the very active alumi- 
num-mercury cel] was responsible for 
the attack. The source of the mercury 
is not known, although it is known 
that California crudes often contain 
traces, It is also known that traces of 
mercury can cause severe attack of 
aluminum. 

Test No. 2: This concerns a small 
experimental 6-inch pipe exchanger, 
where a 3S and two Alclad 3S tubes 
were installed. The exchanger is in 
parallel with the top condensers on a 
topping unit which handles sour vapors 
into which water vapor and ammonia 
have been injected. The experience was 
very #milar to test No. 1, in that 16- 
gauge tubes were completely pitted 
through in 2 months’ time. 


Test No. 3: This is a conventional 
shell-and-tube exchanger, located in a 
lubricating-oil distillate rerun unit, 

It will be noted that some corrosion 
occurred where aluminum tubes con- 
tacted steel baffles. This took the form 
of pitting to a depth of 0.006 inch. 
It is believed that this attack occurred 
during the shutdown periods, at which 
time the exchanger shell would have 
been steamed out. No galvanic attack 
was noted on the water side where 
aluminum tubes contact aluminum 
tube sheets, Although the cladding is 
corroding away, there seems to be 
enough remaining to protect the base 
metal. 

The admiralty and red-brass tubes 
in this service, which lasted 34 months 
and 48 months respectively, failed be- 
cause of pitting of tubes on the water 
side. No failures of aluminum have 
been experienced to date. Aluminum 
was selected in this case as a trial 
bundle to determine the resistance of 
Alclad 3S to salt-water corrosion. No 
other preliminary test data are given, 
and this test is continuing. 

Test No. 4: This case concerns a 
small all-aluminum exchanger which 
Vol. 30, 
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takes thermally cracked gasoline va- 
pors. No cause is yet known for the 
corrosion of a smal! hole through the 
shell in 13 months. 


B) Catalytic Cracking Service 

Tests No. 5, 6, and 7: These consti- 
tute a series of tests being carried out 
in one of our refineries. Test No. 5 
was an experimental all-aluminum ex- 
changer supplied by Aluminum Com- 
pany of America. After a successful 
four-month test, the refinery retubed 
an existing skeleton with Alclad 3S 
tubes; two all-aluminum bundles were 
also purchased for trial (test No. 6). 

The corrosion conditions are rather 
complex. It has been found that the 
operation of this fixed-bed catalytic 
cracker causes a constant cycling of 
pH of the condensate. The range in 
pH varies from about 6 to 8.5, and 
this swing would be greater if it were 
not for recycling the condensate water 
back into the vapor line and injecting 
ammonia during the acid portion of 
the cycle. 

The all-aluminum bundles have been 
in service for four months, and no 
trouble has been reported to date, The 
retubed bundle (test No. 7) was found 
to be leaking after 6 months’ service. 
Severe corrosion was found with gap- 
ing holes. about one inch long, which 
had been opened in the tubes adjacent 
to admiralty tie-rod spacers which had 
been used 
which are largely copper and zinc sul- 
fides, were in contact with the tubes 
adjacent to the spacers. This condition 
is shown in Figure |. Holes were 
opened up where tubes had passed 
through the steel baffles. These are 
thought to have resulted in part from 
accumulation of copper corrosion 
products. as there was little evidence 
of galvanic action at the juncture of 
the tubes and tube sheets. This condi- 
tion is shown in Figure 2. 

On the water side it was also noted 
that the tube corroded, 
where they were adjacent to type 4 
stainless cladding, The tubes most af- 
fected were in the topmost row, and 
the affected. It is 
thought that zinc strips would protect 


The corrosion products 


ends were 


others were less 
the topmost tube ends 
Test No, 8: This is another case of 
a test exchanger which is installed in 
the overhead condensing service of a 
catalytic cracker, This test is appar- 
ently successful after nine months, 
Test No. 9: This is an aluminum 
bundle which condenses catalytic gas- 
oline from a fluid unit, The feed stocks 
for this derived from Poza 
Rican, Mid Continent, Santa Barbara. 
and Abqaiq crudes. The bundle is iso- 


unit are 


been found to be moderately dirty on 
the tube side. No corrosion was re- 
ported. Previous red-brass tubes failed 
after four months’ service because of 
ammonia attack. The saving in costs 
with the use of aluminum tubes ap- 
pears to be appreciable. 

Test No. 10: This is an overhead 
condenser on a cat-cracker. It consists 
of Alclad 3S tubes in steel tube sheets 
and baffles. Although there was doubt 
as to the advisability of using this 
galvanic combination because of the 
water involved, the project proceeded. 
When the first inspection was made 
six months after installation, there was 
no external corrosion, and the internal 
corrosion was very slight, The next in- 
spection after 15 months found about 
50 percent of the internal coating gone 
and some penetration of the tube wall. 
No leaks have developed since the last 
inspection. It is anticipated that the 
service life will be greater than with 
admiralty. 

At the same time the aluminum bun- 
dles were installed, two steel bundles 
were also put in service, The service to 
date is comparable to aluminum; 16- 
gauge aluminum tubes cost about 114 
times as much as 14-gauge steel tubes. 

Test No. 11: This was a condenser 
on the overhead from a_ hydrogen- 
sulfide-ammonia stripper tower in a 
fluid catalytic cracker. The corrosive 
agents were ammonium sulfide and 
polysulfides from the stream, which 
contained 7.75 percent hydrogen sul- 
fide and 7.0 percent ammonia. The 
present exchanger has given two to 
seven times the service previously ob- 
tained from steel. 


C) Other Applications 

Test No. 12: This test was started 
because admiralty tubes were so badly 
corroded that replacement was re- 
quired about once per year. As shown, 
the test has been successful over a 
ten-month period. Because of a change 
in corrosive conditions, however, ad- 
miralty tubes have lasted 30 months. 
Water corrosion indicates the need for 
clad tubes and tube sheets, and ap- 
pears to be the limiting factor. The 
water analysis follows: 


Phenolphthalein alkalinity 
0 ppm. of calcium carbonate 


Methyl-orange alkalinity.... 

ppm. of calcium carbonate 
Chlorides 87 ppm. of sodium chloride 
Sulfates..165 ppm. of sodium sulfate 


Hardness 
297 ppm. of calcium carbonate 


An analysis of the corrosion de- 
posits on the water side gave the fol- 
lowing data: 

Major constituents (>1 percent) 
Iron 
Magnesium 
Aluminum 
Silicon 
Calcium 
Minor constituents (0.0 to 1.0 percent) 
Copper 
Trace elements (<0.1 percent) 
Lead 
Tin 

Test No. 13: In this shell-and-tube 
exchanger, all-aluminum construction 
was used for the tube bundle. The re- 
mainder of the exchanger parts are of 
welded carbon steel, At joints between 
the carbon steel and aluminum, such 
as between the channel and the tube 
sheet, compressed asbestos gaskets are 
used. Steel bolts are used at all joints. 

After six months of service a leak 
occurred in the bundle, and it was re- 
moved for examination. It was found 
that a piece of glass had entered the 
tube and cut a gash about | inch long 
through the tube wall—causing leak- 
age. It was concluded that the glass 
from a broken sample bottle had prob- 
ably entered the bundle with the oil 
stream from the tankage, No corrosion 
or fouling on any aluminum surface 
was in evidence. The bundle was re- 
turned to service, and a strainer was 
installed upstream to prevent a re- 
currence of mechanical damage. Since 
this occurrence, the bundle has been 
trouble-free. and has been in service 
for a total of 11 months. 

As shown, the aluminum tubes re- 
placed steel tube bundles which were 
good for about ten years’ service. The 
outside of the steel tubes was subject 
to considerable rusting and scale for- 
mation by the steam. This reduced 
considerably the efficiency of the bun- 
dle, and necessitated frequent clean- 
ing. In addition, pits formed under 
the corrosion products, and necessi- 
tated the retirement of the tubes. 

This tube bundle was installed as a 
full-scale field test. It serves better 


TABLE 4 


Service Data of Aluminum Heat-Exchanger Bundle: 


Tube Side Shell Side 





Water, 225° F Furfural, water 
85 percent oil, 15 percent fur 
fural, 305° F Raffinate, 380° F 
85 percent oil, 15 percent fur- 
fural, 265° F 
17 percent oil, 3 percent 
water, 80 percent furfural, 


Raffinate, 320° F 


s in Furfural Piont 


BRASS ALUMINUM 
Area BUNDLE BUNDLE 


Square - - 
Feet) | Inside | Outside | Inside Outside 


Estimated 
Savings 


Dollars 
Per Year) 


lated from the steel shell by asbestos 
gaskets. To date the tube bundle has 17 
been in service for 12 months, and has 


Dry furfural, 325° F 
Dry furfural, 418° F. | 


270 
percent oil, 3 percent 
water, 80 percent furfural 
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than the two carbon-steel bundles pre- 
viously used, and as yet has required 
no maintenance because of corrosion 
or fouling. It has been estimated that 
the new aluminum bundle is operating 
at twice the heat-transfer efficiency of 
the two previously used steel bundles. 
At the time replacement of the steel 
bundles was being considered, the use 
of admiralty was considered because 
of its anti-fouling and better heat- 
transfer characteristics. An investiga- 
tion revealed that a bundle of alumi- 
num would be less costly, and that 
better heat-transfer and fouling factors 
would be obtained. The cost compari- 
son between aluminum and admiralty 
showed a distinct economic advantage 
for aluminum. 

Test No. 14: This was an ammonia 
absorber of fixed tube-sheet design, It 
was constructed of welded carbon steel 
throughout except for the aluminum 
tubes. The failure in six days is at- 
tributed to ammonia corrosion. 


D) Furfural Refining 

Tests No. 15, 16, 17, 18, and 19: 
This section concerns the use of alu- 
minum in furfural service. Here the 
problem was not primarily corrosion, 
but its after-effects. A great deal of 
trouble was encountered with the rapid 
formation of heavy, tightly adherent 
furfural resin on all copper-alloy 
tubes. The high incidence of resin for- 
mation caused severe fouling and 
plugging of tubes. Therefore, frequent 
cleaning was essential to prevent warp- 
ing or complete loss of the bundles. 
At best, the cleaning jobs were poor 
because of the extreme tenacity and 
insolubility of the deposit. 

Analysis of the troublesome deposits 
always indicated traces of copper. 
Laboratory investigation further con- 
firmed that furfural which contained 
traces of copper soaps polymerized at 
lower temperatures and at faster rates 
than furfural to which no copper soaps 
had been added. It was, therefore, sus- 
pected that the copper at the tube 
surface was acting as a specific pro- 
moter for the polymerization of fur- 
fural. 

To test the suitability of aluminum 
in furfural service, two new aluminum- 
alloy tubes were installed adjacent to 
three new inhibited admiralty tubes in 
a vapor heat exchanger, This unit was 
used to condense furfural vapors at 
approximately 420° F. After 2% years 
of intermittent service, the aluminum 
tubes had remained clean, whereas the 
admiralty tubes had fouled heavily. 
Five tube bundles have since been 
used in this type of service. By using 
skeletons and tubes of 61ST and tube 
sheets of 24ST, rolling characteristics 
close to those of copper-alloy tubes 
were attained. To date no trouble has 
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Figure 2. Corrosion of Aluminum Tubes at Steel Baffles (Test 7). 


been experienced with leaking rolls. 

Table 4 shows the outstanding suc- 
cess of aluminum in furfural service. 
It will be noted that substitution of 
aluminum for brass in the five furfural 
plant bundles has resulted in an ag- 
gregate saving of approximately $3000 
per year in cleaning costs alone. In 
addition, downtime has been reduced, 
and higher average heat-tranfer co- 
efficients prevail. Furthermore, no cor- 
rosion attack has been observed, and 
unlimited life is anticipated for these 
bundles. 

It is understood that other refineries 
have solved this problem of resin for- 
mation by the use of stainless-steel 
elements. Because of the low conduc- 
tivity and high material cost of stain- 
less steel, it is probable that the initial 
cost of stainless-steel units was 7 to 10 
times that of aluminum. 

Figure 3 shows a comparison of 
costs for all aluminum tube bundles. 
and bundles with brass tubes and steel 
skeletons. It will be seen that the brass 
and steel bundles are considerably 
more expensive. 

It is believed that the record of 
tests bears out the unsuitability of 
aluminum in contact with heavy 
metals, One other aspect is the effect 
of temperature. Holmberg* has com- 
mented that aluminum ‘was used in 
exchangers and other equipment in 
some gasoline plants in West Texas 
ten years or more ago. The aluminum 


was corrosion-resistant, but so was 
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steel. When the aluminum exchangers 
were removed from service, creep fail- 
ures were imminent, Because of the 
low strength at higher temperatures, 
aluminum was not so satisfactory as 
steel. 

In the other heat-exchange services 
shown, it appears that aluminum will 
be economical tube material. It is un- 
derstood that aluminum has also been 
used for other types of service, and 
it is to be hoped that information con- 
cerning these applications will be 
forthcoming. 


Instrument-Air Tubing 

In our company tests were started 
on aluminum instrument tubing be- 
cause of the economic advantage, Cop- 
per tubing may cost 60 percent more 
than aluminum tubing. The cost of 
aluminum fittings is about the same 
as brass, and we believe aluminum fit- 
tings will be cheaper in the future. 

The corrosion conditions are de- 
termined essentialy by the atmosphere 
in which the installation is made, Or- 
dinarily, in our Sohio refineries, the 
instrument air is dehydrated before it 
is put into the system. Consequently, 
no corrosion is expected internally. 
The one other circumstance which is 
likely to lead to corrosion is the so- 
called poultice action, which is likely 
to occur where tubing is put into 
racks and where wood spacers are 
used to separate the various tubes. 
Care must be taken that there are no 


127 














TABLE 5 
Tests of Aluminum Instrument Tubing 


Location Type 


Test 


Time 
Months 


Results 





Ultrawet plant 480 


480 tube brass 
onnector 


Samples distributed through 
out refiner 


Still areas where hydrogen su 
fide is high 


480) tube alum 
connectors 


Gas plant 
num 


Catalytic gas plant Brass connectors 


points where moisture can collect and 


remain against the aluminum tubing 

The available test data are given in 
Table 5 

As a result of test, Lepley 
that his company expects to use alu 
minum except where there is concen 
tration of acid fumes or in important 
refining units where the possible fail- 


reports 


ure of instrument lines might result in 
serious This is 


subject to future revision. 


upset to operation 
We are also using aluminum in part 
newer Test No. 4 in 
cludes the installation of approxi- 
mately 6500 feet of tubing. Type 4SO 
tubing was specified, because it has 
somewhat higher fatigue strength than 
other tubing alloys. This may be im- 
portant when it is used around pumps 
or under other vibrating conditions 
Our test No. 5, which has been in 
for the longest time, is a 
tubing with brass fittings, placed in a 
painted angle-iron trough for support. 
As noted, little evidence of 
galvanic corrosion to date, even though 


of our units 


section of 


there is 


the atmosphe ric conditions are severely 


corrosive 


Insulation—W eatherproofing 

used for the 
on insulation 
the most part 


Aluminum has been 
weatherproof jacketing 
by many For 
installations have 


However. in those cases in which 


refiners 


such heen satisfac 
tory 
asbestos-cement or 85-percent-magne 
sia insulation has had an opportunity 
to become damp, rapid corrosion of 
aluminum can be expected, This is be 
cause portions of the cement or mag- 
nesia are soluble in water and are 
alkaline 

The use of aluminum offers an eco- 

90 


<o-gage 


because 


iron 


advantage. 
galvanized 
6.6 to 7.0 cents per square foot, where- 


nomic 


sheet metal in costs 


gage costs 


as aluminum of the same 
5.3 to 6.2 cents per square foot 

In some of our operating units cor- 
rosion of galvanized very se- 
vere. Part of 
the quality of the galvanized sheeting: 
part of it can be blamed on the hydro 


gen sulfide from the unit; and part on 


iron is 


this can be blamed on 


oy) Complete disintegration because of hy- 
drogen chloride and aluminum chloride 


White oxidised coating; some evidence of 


pitting; shght galvanic attack at con- 


nectors 4 


Very good, little indication of corrasion 10 


Very good; little indication of corrosion Sohio 


Very dir ttle evidence of galvanic cor- Sehio 


the severe industrial atmosphere. Gal- 
vanized iron shows rust streaks in two 
to three years. 

In order to determine the suitability 
9 advantage of aluminum, 27-gage 
aluminum sheeting was installed over 
existing insulation in the locations 
shown in Table 6. It will be seen that 
the aluminum was excellent in most 
cases. Test No. 7 was near a flapper 
vent on a drum which contained heat- 
transfer salt, Apparently there was 
enough carry-over of salt to cause the 
aluminum to be perforated in nine 
months’ time. Tests No. 5 and No. 6 
were placed on a superheated steam 
line which was used intermittently. 
This was the most severe test we could 
find. inasmuch as there was water 
splashing constantly on the outside of 
the line. The insulation was wet. When 
the «luminum sheet removed, 
pieces of cloth which covered the in- 
sulation still adhered to the aluminum. 
This cloth had almost disintegrated. 
On the 3S sheets, pits were found at 
random where the aluminum had con- 
tacted the insulation. These pits aver- 


was 


aged about 10 mils deep, and one per- 
foration of the 16-mil-thick aluminum 
was found. The Alclad 3S aluminum 
contained pits approximately 6 mils 
deep, and no perforations were found. 
Some advantage, therefore, is seen for 
the use of an Alclad material, al- 
though it is felt that even this would 
be perforated in time. 

There are some companies which 
supply aluminum which is corrugated, 
and which has a moisture barrier be- 
tween the insulation and the alumi- 
num, This type of material should sat- 
isfactorily overcome the problem of 
wet insulation, We have found, how- 
ever, that the aluminum used is thin, 
and that it is soon perforated if walked 
on or struck with a sharp object. We 
also find that this type of installation 
is more expensive than the use of a 
heavier aluminum sheet. 

From the results of our tests, we 
believe that aluminum is satisfactory 
as insulation weatherproofing in most 
instances, It is not satisfactory, how- 
ever, when used over wet magnesia 
insulation. Our tests are fairly well 
corroborated by the results of others. 
Harnsberger’ has indicated that his 
company's experience with aluminum 
has not been satisfactory because of 
contact with asbestos cements. For that 
reason the company has discontinued 
using aluminum, and it is using gal- 
vanized sheets. This was its original 
specification, and it only used alumi- 
num as a substitute during the war 
period when galvanized material was 
impossible to obtain. 

Hafsten™ has indicated that alumi- 
num has been used in place of sheet 
steel for insulated tanks and lines, and 


has been generally satisfactory. One 


TABLE 6 


Tests of Al 


_ 


Weatherproofing 





Lecation 


Test Time 
Months Results 





Cylinder stock to storage 26 


140-1t 


Magnesia 140-Ib 


Magnesia 140-Ib 
Magnesia 
Magnesia 
Unibestos 


20-It 
140-Ib 


Unibestos 


Unibestos 


20-Ib. exhaust-steam line 


Unibestos 


Magnesia 


esa Gas to drum 
Magnesia 


steam line 
steam line 35 


steam line 


Superheated steam line 


Superheated steam line 


Vent from salt drum 


exhaust steam line 
steam header 


Evacuation line 


Coil outlet hne 
Coil outlet hne 


140-Ib. steam line 


Satisfactory condition inside and out; 
light rusting beneath steel band 
26 Satisfactory condition inside and out 
Rough outside; bright inside except 
ends, where tied into existing gal- 
vanized iron 
35 Rough outside; smooth inside except 
ends, where tied into existing gal 
vanized iron 
Very rough outside; insulation wet 
caused random pits about 10 mils 
deep; one perforation 
Rough outside; insulation wet; and 
canvas disintegrating random pits 
6 mils deer 
Corroded through because of carry- 
over of heat-transfer salt 
Dirty; O.K 
Dirty and discolored; no loss of thick- 
ness; corroded internally where it 
contacted galvanized wires 
Dirty and discolored; no loss of thick- 
ness; corroded internally where it 
contacted galvanized wires 
Dirty and discolored; no loss of thick- 
ness; corroded internally where it 
contacted galvanized wires 
No internal corrosion 
No internal corrosion 
Shght grooves at bands 
Pierced by sharp objects soon after 
installation because it was only 
0.005 inch thick; moisture barrier 
protects aluminum 
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failure was reported when aluminum 
was applied over magnesia insulation 
on a pipe line. 

Piping 

Northup® has reported a test in- 
stallation of 5 miles of 4-inch and 6- 
inch aluminum pipe of all-welded con- 
struction (Heliare process), except 
where joined to existing steel pipe. At 
these points aluminum flanges are 
used, The materials’ specifications are 
as follows: 

4-inch—63S-T6—0.220- to 0.247-inch 

wall pipe. 

6-inch—63S-T6—0.253- to 0.280-inch 

wall pipe. 

4-inch—63S-T6—series 60 flanges. 

6-inch—61S-T6—series 60 flanges. 

24S—anodized flange bolts. 
43S—welding wire. 

Flanges were installed with bakelite 
sleeves, gaskets, and washers. The line 
was exposed to the following corrosive 
agents: 

1) Iron sulfide and scale from corrod- 
ing steel pipe in the same system. 

2) Approximately 7 cubic feet of hy- 
drogen sulfide per 100 barrels of 
oil. 

3) Brine, 

4) External marshy soil conditions. 

This pipe was installed early in 
1948. In the fall of 1949 an inspection 
indicated that external corrosion had 
occurred on one section of 4-inch pipe 
in a marshy area of southern Arkan- 
sas. An analysis indicated that this 
corrosion had resulted from poultice 
action of adherent heavy clay, chlo- 
rides, and heavy metals in acidic wa- 
ter. Pitting had occurred to a maxi- 
mum depth of 4%» inch. 

Internal pits were also in evidence, 
and the internal corrosion rate was 
estimated to be about 1 inch per year. 
At this rate leaks were predicted for 
1950. 

The aluminum pipe did fail in 
April, 1950, after 26 months’ service. 
The first leak was caused by internal 
pitting in the 4-inch section of pipe. 
The pit which caused failure, as well 
as all of the deepest pits found, was 
located in a l-inch-wide band on each 
side of the weld. This band probably 
was annealed by the heat of welding. 
The majority of pits were on the bot- 
tom third of the pipe. The failure re- 
sulted in a complete inspection of the 
line, and all the aluminum pipe was 
found to be corroded internally. 

The replacement material has not 
been selected, but a test of other alu- 
minum alloys is to be initiated, It is 
expected that this test will consist of 
10-foot sections of four different alu- 
minum alloys which will be installed 
at various corrosive locations. 

Steel pipe has been, and still is, used 
for this service. The steel is subject 
to severe corrosion from sour crude, 
and in a few years is beyond economic 
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use. The steel also is corroded from 
brine, scale, and hydrogen sulfide 
which are allowed to settle during 
slack periods. The bottom one-third of 
the pipe is affected most. 


Pump and Turbine Packing 

Northup® has reported two cases of 
packing for blowers and turbines. The 
first was a labyrinth-type packing and 
inter-stage seal rings used on a steam 
turbine. The steam was superheated, 
and it entered at a pressure of 650 psi. 
at 700° F. The aluminum, a casting, 
had the following nominal composi- 
tion, as given by the manufacturer: 

Percent 
.. 7Ht0 9.0 
.. 4505.0 

Nickel . O08 to 12 
Manganes« 0.4 to 0.6 
Silicon 0.5 

Iron 0.5 
Aluminum . remainder 

The aluminum parts failed after 
about three months’ operation. Failure 
was attributed to high-temperature 
steam (600° F.) at the first stage. The 
steam apparently reacted directly with 
the aluminum to form aluminum oxide 
and hydrogen. The attack was prob- 
ably initiated by hot deaerated con- 
densate and/or alkaline carry-over 
from the boilers. These were of suffi- 
cient intensity (pH, 10.0) to corrode 
the protective oxide film normally 
present on the metal surface. There 
was no evidence of defective mate- 
rials, and no galvanic corrosion is re- 
ported—although the aluminum was 
in contact with cast-iron and cast-steel 
case parts and a forged-steel shaft. 

Bronze replacement parts were used, 
and these have been satisfactory after 
one year’s service—although no in- 
spection has been made. 

The second case is a centrifugal 
blower which takes air at —30° to + 
100° F., and discharges at a pressure 
of 15 to 30 psi. at a temperature from 
250 to 300° F. No filters are used. 
Again aluminum was used as a laby- 
rinth packing and as inter-stage seal 
rings. The aluminum composition is 
the same as that previously given for 
the turbine, 


Element 
Tin . 
Copper 
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This blower has been in service for 
eight to nine years, and no corrosion 
has been experienced, even though the 
aluminum is in contact with the cast- 
iron casing and alloy-steel shaft. The 
aluminum parts are expected to last 
about 20 years without replacement. 

In both cases aluminum was se- 
lected in order to obtain the follow- 
ing properties: 

1) A soft material which would not 
score the shaft. 

2) An easily machined material so as 
to obtain the necessary close toler- 
ances, 

An easily cast material to reduce 
cost. 

A corrosion-resistant material so as 
to prevent by-passing. 


Summary 

It is believed that the recital of the 
tests already carried out by petroleum 
refiners indicates the suitability of alu- 
minum for various types of service. In 
many cases aluminum is much less ex- 
pensive than other materials of con- 
struction, Considerable care must be 
exercised in evaluating the corrosive 
nature of the environment if alumi- 
num is to be used. Care must be exer- 
cised in the design stage in order to 
reduce or prevent galvanic attack be- 
tween aluminum and other materials 
of construction, 

The contributions of the various 
members of the corrosion subcommit- 
tee should be acknowledged, inasmuch 
as their test results are being presented 
here. We should also like to acknow!l- 
edge the help of Aluminum Company 
of America, which supplied much of 
the material used in our own tests. 
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AKE Safety a Habit” is the 


slogan for a stepped-up safety program 
affects the full 
The Standard Oil C 


manutacturing 


which phase of opera 
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(Ohio) 
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This 


super 
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program of safety education for 


visory, production and maintenance per 
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and instruments 
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Safety equipment 


all five refineries) as proved instru 


reducing the accident fr 
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accidents 
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million manhours t 1950, a re 
duction of more than 65 percent 


When E. B 


vice president in charge of 


McConnell was appointed 
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recognized a 
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turing several years ag he outline Sohio has 
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a program t make ever employe's personal protective 


as part of the complete 
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refineries, located in Cleveland, 
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hazard accident 


b safer 


ds and by eliminating physical program 


To this end ented } the five 
safe practices, in the of loledo, and Lima, Ohio, and Covington, 


preve ntion 


employes are x 


types of personal protective equipment Ky., is supplied with a full complement 


j he hazards of the: rk f gas masks, hose masks, respirators, 


require 
safety hats, combustible and 
letect 


ms of personal protection 


} 
goggies, 


xic gas rs and other necessary 


All refinery employes working where 


falling objects are a continuing hazard, 


are required to wear safety hats, usually 


minum loy headgear Incidents 


saved from serious in 
ibly death, are given full 


Figure |. Safety hats proved their value at one the department's 


Standard (Ohio) plant when o jagged piece of = oy I gram 
steel, weighing some nine ounces, was knocked bi -atiny | 
off a tray costing as it was being hoisted to pan 

the top of a tower. The broken piece angled here 

away from the tower and struck Foreman mbustible 
Chester Parks on top of his safety hat although me one of the most hazardous of r« 
he wos standing about eight feet away from th , 
the tower, a distance normally considered safe mae Os 
Even though the object fell 56 feet and made 
a three-quarter inch dent in the hat, he suffered 

only @ slight scalp cut 


and in company) 


impure l 


have been installed automati 


gas alarm systems to overt 
inery conditions- combustible 


mecentrations in confined spaces 


Sohio Reduces Its Refinery 
Accident Ratio 65 Percent 


This following a 


costly 


system was adopted 


explosion in the Cleveland re- 
finery’s gas compressor house some five 
years ago. Since installation the alarm 
system has given several warnings that 
prevented gas concentrations from 
Refinery per- 


to take 


reaching explosive limits 
had 


remedial action 


sonnel time im each case 


Four explosion-proof combustible gas 


} 


alarms in the gas house 


compressor 


continuously sample the atmosphere at 


four points between pairs of compress- 
ors. Air samples, drawn into the instru- 
about ten feet 


ments at a velocity of 


Figure 2. Combustible gas alarms have an in- 
dicating meter on the face of the instrument 
which shows the concentration of combustible 
gases at all times. When the concentration 
reaches a predetermined limit, 40 percent of 
the lower explosive limit, warning signals are 
activated as the meter needle ig drawn by 
magnetic attraction to a contact point closing 
the warning circuit. Red lights flash on the 
instrument, and horns blow loudly in the 
compressor house. 
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Figure 3. Portable explosimeters, powered by small flashlight batteries, make it possible to use a 

sompling line up to 50 feet in length to check recessed areas impossible to reach otherwise. 

Calibrated to give direct readings for many types of combustible gases and vapors, the instruments 

have proved to be advantageous for checking tanks, vessels, towers, manholes and other areas 
before welding or “hot work” is started 


per second from intakes slightly below 


floor 


platinum 


passed over a sensitized 


Resistance of the 


i€ vel, are 
hlament 


platinum wire is increased in proportion 


Figure 4. A tank cleaning crew is shown in this 
picture about to enter a large storage tank 
which had contained tetraethyl leaded gasoline 
at the Cleveland No. | refinery of The Standard 
Oil Company (Ohio) 
In accordance with 
safety procedures 
recommended by the 
supplier of the tetra- 
ethyl lead and the 
AP! for the cleaning 
of leaded gasoline 
storage tanks, the 
men are equipped 
with blower type 
hosemasks, rubber 
gloves and boots, 
light-colored cover- 
alls. Air is supplied 
the men through hose 
lines by means of a 
blower located well 
away from the man- 
hole at the bottom 
of the tank so that 
toxic vapors cannot 
be picked up. The 
men, through use of 
these hosemasks and 
blower, receive at all 
times a constant sup- 
ply of fresh air un- 
der positive pressure. 
Double inhalation 
tubes, over the shoul- 
ders, insure a free 
flow of air even 
though one be con- 
stricted in a tight 
place. 
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A similar protection System 1s in- 
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refineries use portable gas detection ap- 
paratus to check atmospheric conditions 
in suspicious areas. See Figure 3. 

The 
recommends methods of cleaning petro- 


American Petroleum: Institute 
leum storage tanks involving removal 
of as much of the product from the 
tank as possible, blanking off all lines 
tank, 
and forcing ventilation into the tank by 
tank 


entering the opening manholes, 


using air movers until the tests 


vapor free. Tests are continued during 
the cleaning work. This method has been 
incorporated into the accident preven- 
tion program and as a general rule 
workers are not permitted to enter tanks 
until they have been tested and found 
gas free, or if they do enter, they wear 
host masks. See Figure 4 


Otto C 


manufacturing 


Haier, safety director of the 


department, believes 
that “the availability of a well-balanced 
supply of emergency apparatus, and a 
staff of men thoroughly trained in how 
to use it, can turn a potential disaster 
into a minor accident.” Accident preven- 
tion, however, is primarily a function 
of the degree to which safety conscious- 
ness has become ingrained in everyone's 
thoughts and actions, from the planners 
and the process and equipment designers 
to the operators and maint«nance men, 


he said 








Hydrogen Attack of Steel 
In Refinery Equipment 


R. T. EFFINGER, M. L. RENQUIST, A. WACHTER and J. G. WILSON 


ANY INSTANCES of hydro- 
M gen attack of carbon steel in 
refinery equiment have been 


reported in the literature on this sub- 
ject. Usually the attack has taken place 
in a manner which seemed unique to 
a particular piece of equipment, and 
so sporadically that it is difficult to 
establish definitely the conditions 
which caused the attack. Other authors 
have called attention to the serious 
nature of this type of attack, and have 
attempted to alert the industry of the 
necessity for further work, However, 
inasmuch as the economic justifica- 
tion for such endeavor was not too 
apparent, work of this type of neces- 
sity wasdiverted to problems of 
greater immediate value. Changes in 
processing conditions in some plants 


Figure |. External Blistering of a Vessel. Holes 
have been drilled into the blisters. 


have brought about a condition favor- 
ing extensive hydrogen attack of steel 
equipment. It has become increasingly 
apparent that this is a pressing prob- 
lem which requires the earliest possi- 
ble solution. 

It is known that Shell Oil Company 
was not alone in experiencing diffi- 
culties with hydrogen attack, and the 
cooperation of other companies in the 
industry for an exchange of informa. 
tion was requested. Without exception, 
this was given generously and com- 
pletely. It is a tribute to the entire 
industry that such free exchange of 
information can exist when pressing 
problems of this nature are confronted. 
As representatives of Shell, the au- 
thors wish to take this opportunity to 
thank all parties concerned for the 
valuable assistance rendered. 

In return for this assistance, Shell 
management has instructed that the 
information now obtained be made 
public knowledge at the earliest pos- 
sible moment in the hope that it may 
be of value to others, For this reason 
it is quite possible that this paper has 
had a premature birth and that further 
investigations maye be needed to con- 
firm these experimental data. Never- 
theless, the numerous requests for in- 
formation which have been received 
indicate that it would be of greater 
value to release these data today rather 
than await the complete corroboration 
of this work by extensive plant experi- 
ence, 

Another reason for releasing the in- 
formation at this time is that careful 
inspection of equipment in many re- 
fineries has shown that severe hydro- 
gen attack is much more prevalent than 
was thought previously. Obviously a 
solution is of great importance; and 
the greater the talent brought to bear, 
the sooner will that solution be com- 
pleted. It is hoped that others will ex- 
tend their work on this subject. and 


THE MECHANISM by which 
hydrogen enters steel and de- 
stroys the structure of steel at 
low temperatures is discussed 
briefly. The effects of hydro- 
gen penetration on the steel 
are described in more detail. 
Several illustrations are pres- 
ented to show the various 
types of damage and the ef- 
fects on the physical proper- 
ties of steel. In addition, there 
is given a description of a 
destructive test made on a 
vessel while the steel was 
charged with hydrogen. 

There follows a brief sum- 
mary of the principal con- 
clusions reached from an ex- 
tensive investigation into the 
environmental conditions 
which favor hydrogen attack. 
Simplified flow diagrams of 
gas compression and frac- 
tionating plants are included 
in order to show the places 
where severe attack has been 
encountered. 

The instruments and testing 
methods used in both plant 
and laboratory investigations 
are described, together with a 
brief report of the results ob- 
tained from these investiga- 
tions. Finally, there is a dis- 
cussion of the methods used to 
avoid hydrogen attack in cata- 
lytic cracking gas plants. The 
investigatory procedures used 
in this case may find appli- 
cation in other systems where 
hydrogen attack is encount- 
ered. 

No doubt hydrogen attack 
of steel is much more preva- 
lent than has been suspected 
heretofore. It is suggested that 
meticulous inspection of 
equipment is in order where- 
ever hydrogen attack may oc- 
cur. Use of standardized 
probes to detect conditions 
favorable to hydrogen attack 
is recommended. Continued 
free exchange of information 
between all companies con- 
cerned with this problem is 
urged. 

Messrs. Effinger, Renquist 
and Wilson are with Shell Oil 
Company, the former in Mar- 
tinez, Calif., and the latter two 
in New York. Mr. Wachter is 
with Shell Development Com- 
pany, Emeryville, Calif. Ori- 
ginal presentation was to a 
corrosion session during the 
midyear meeting in May. 
Tulsa, of the API's Division of 
Refining. 





Figure 2. Internal Blistering of a Vessel. The head and some plates 
show only slight signs of blistering. 


that the cooperation which has been so 
much in evidence will continue in the 
future, 


Hydrogen Attack of Steel 

This discussion is limited to hydro- 
gen damage which occurs with the 
types of low-carbon steel commonly 
utilized in the construction of refinery 
process equipment and piping. It is 
also limited to the attack associated 
with aqueous corrosion, in which the 
hydrogen which penetrates the steel 
is a product of the electrolytic corro- 
sion cell. In contrast to this type of 
attack is the attack with 
gaseous hydrogen at high tempera- 


tures, which has been thoroughly stud- 
1 


associated 


ied and reported by others." 

It is common knowledge that hydro- 
gen, under certain relatively low-tem- 
perature conditions, will penetrate and 
weaken the structure of steel, but that 
the environmental conditions under 
which this destruction takes place has 
not been well defined. Further clari- 
fication of these conditions is of press- 


ing importance because available evi- 
dence shows that hydrogen attack in 
refinery equipment is increasing at an 
alarming rate, Furthermore, the prob- 
lem does not appear to be one which 
can be solved economically by changes 


in the metallurgy of the steel. The 
greatest promise of solution seems to 
be in changing the environmental con- 
ditions so as to permit the use of ordi- 
nary grades of steel. It is believed that 
this objective can be realized if more 
complete understanding of the phe- 
nomena is obtained. 

The work undertaken has already 
resulted in marked reduction of dam- 
age to steel equipment in the environ- 
ments encountered to date, and it 
affords the means of studying environ- 
ments which may present themselves 
in the future. 


I. Mechanism of Hydrogen 
Penetration 


The solubility of hydrogen in steel 
is appreciable, and it increases with an 
increase in temperature, The rate at 
which hydrogen diffuses through steel 
depends on its state. Molecular hydro- 
gen diffuses through steel very slowly, 
if at all. Atomic hydrogen diffuses 
through steel very readily. It is be- 
lieved that the manner in which hydro- 
gen leaks out of a blister over long 
periods of time probably results from 
the fact that hydrogen dissociates to 
a limited degree at any temperature, 
and that the atomic hydrogen thus 
formed leaks off—this 
tinuing until the pressure is lost, It is 
also possible that even molecular hy- 
drogen can diffuse through steel, but 
at a very low rate. For these reasons 
it is clear that molecular hydrogen. 
which may be a component of the 
process streams, plays no part in the 
attack of the steel; the harmful hydro 
gen is the dissociated hydrogen pres- 
the corroding surface of the 
steel. One factor is certain, and it 
merits emphasis, viz.: dissociated hy- 
drogen can leave steel as well as enter 


process con 


ent on 


Figure 3. Closeup View of Blisters. Several small blisters in line 
indicate location of inclusions in the steel. 


it. If the rate at which hydrogen en 
ters steel is greater than the rate at 
which it leaves the steel, internal pres- 
sure will build up within the steel 
until either these rates become equal 
or the steel ruptures. The pressure re- 
quired to rupture the steel depends on 
the strength of the steel which, in turn, 
depends on its homogeneity and phys- 
ical properties. 

The pressures which are required to 
rupture steel are of a very large order 
of magnitude, and the question nat- 
urally arises as to the source of such 
high pressures. If the steel of a vessel 
which operates atmospheric 
pressure or under pressures of only a 
few hundred pounds can blister as a 
result of pressures of many thousands 
of pounds per square inch within the 
steel, there must be a source of energy 
to create such pressure. The pressure 
within the vessel itself is an insigni- 
ficant factor. The source of this energy 
is the galvanic corrosion cells which 
exist on the surface of the steel. Steel 
also can be heavily charged with hy- 
drogen by application of an external 
source of electric current. 


under 


Atomic hydrogen thus formed on 


Figure 4. Section of Blistered Steel Plates. Prevalence of Blisters in Band between Rim ond 
Core Areas. 
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Figure 5. Photomicrograph through Blister. A Crack Which has not 
as yet become enlarged may be seen also 


corroding steel originates from the hy- 


drogen ions in water, As a result of 
the action of 


gen exists on the 


corrosion cells, a 
concentration of hydro- 
corroding surface 
may diffuse into 
Smith” states: 
hydrogen cathodically 
first noted by 
Cailletet has been repeatedly 
studied, and differ from 
‘gaseous’ type only because of the high 
at which the diffusant enters 
large concentration 
’ For hydrogen 
two condi- 


such 
atomic 


From this surface it 
the steel, Donald P 
“Diffusion of 
liberated. which 
1868. 


was 


pressure 
the metal and the 
gradients which result.’ 
to diffuse into the metal, 
tions must be fulfilled simultaneously: 
1) There must be maintained a high 
concentration of atomic hydrogen on 
and this normally 
the continued activity of 
the corrosion and, 2) the 
surface of the steel must actively pro- 
mote the acceptance of atomic hydro- 
gen rather than catalyze the associa- 
atoms to molecules of hydro- 
gen gas. When hydrogen damage oc- 
curs in refinery equipment, the atomic 
hydrogen is supplied by the naturally- 
Obviously, 


the surtace, occurs 
because of 


reaction; 


tion of 


occurring corrosion cells, 
elimination of the corrosion reactions 
will eliminate the supply of hydrogen, 
and thus stop the attack. Another 


alternative is modification of the cata- 


Figure 6. Photomicrograph in Which May be Seen a Crack 
Progressing from the Edge of a Blister. 


Figure 7. Blistering of Lap-welded Pipe. Blisters are oriented along the lap weld. 


lytic nature of the steel surface so as 
to reduce the acceptance of atomic 
hydrogen by the steel. 

Factors which influence the rate of 
corrosion reactions are more adaptable 
to study, and are more fully under- 
than factors which affect the 
catalytic nature of steel surfaces. Em- 
pirically, it is known that traces of 
ions, such as sulfide and ar- 
senate, promote surface conditions fa- 
vorable to the acceptance of atomic 
It is suspected that the 
films and their 


stood, 


certain 


hydrogen.":* 
absorption of surface 


Figure 8. Section through Lap of Welded Steel Pipe. A blister has formed in the lap weld. Note 


rupture of weld to inner structure of pipe 


}- 


influence upon the hydrogen over- 
voltage may provide a clue to the fac- 
tors which influence the catalytic na- 
ture of these surfaces.**** 

The rate at which hydrogen diffuses 
through steel is affected by the condi- 
tion of the metal. Highly stressed 
steel, such as cold-worked or welded 
steel which has not been properly an- 
nealed, will evidence greater penetra- 
tion rates than steel in which internal 
stresses are of a lower magni- 
tude.) 5: 6. 9, 21, 28, 29, 30 


Il. Effects of Hydregen Penetra- 
tion on Steel 

High internal hydrogen pressures in 
steel may cause blistering, fissuring, or 
embrittlement. The pressure which is 
built up in the steel will cause rupture 
at the weakest part. In dirty steel the 
weakest part may be an inclusion or 
lamination, whereas in clean steel the 
weakest part may be the slip planes 
or rifts within the grains themselves. 
Loss of ductility is caused by the high 
strain produced by hydrogen pressures 
which occur in submicroscopic voids. 
The hydrogen pressures which can be 
attained in discontinuities are of an 
extremely high magnitude, and far ex- 








ceed the strength of the steel. 

C. A. Zapffe and C. E. Sims** in 
discussing hydrogen blistering, fissur- 
ing, and embrittlement state: “Each 
type of defect depends upon a certain 
aerostatic pressure of occluded gas for 
its formulation. These pressures vary 
from several thousand atmospheres for 
embrittlement down to a fraction more 
than one atmosphere for blistering 
phenomena in paints and molten enam- 
els.” 


Blistering 


The occurrence of blisters in steel is 
the most striking demonstration of 
hydrogen attack, and often is the first 
outward indication that hydrogen dam- 
age is occurring. Unfortunately, by the 
time blisters are discovered, the steel 
has been damaged permanently. 

The size and appearance of blisters 
in steel vary from almost microscopic 
bursts upon the surface to large swell- 
ings within the metal. Blisters up to 
feet in diameter have been 
Photographs of typical blis- 


several 
found 
tered steel pressure vessels are shown 
in Figures 1, 2 and 3, Figure 4 shows 
a section through a typical piece of 
blistered plate, and Figures 5 and 6 
are photomicrographs of typical small 
blisters. Similar blisters occur in pipe, 
particularly in lap-welded pipe. Figure 
7 shows the internal appearance of a 
piece of lap-welded pipe which is 
blistered severely along the lap weld. 
A section through this blistered lap 
weld is shown in Figure 8. Evidence 
that seamless pipe also blisters is 
shown in Figure 9. 

The mechanism for blister forma- 
tion involves the conversion of atomic 
hydrogen to molecular hydrogen at in- 


Figure 9. Blistering of Seamless Pipe. A number of blisters ore 


Figure 10. Surface Fissuring of Steel Plate: Direction of the principal stress in vessel is transverse 
to most of the fissures. (Surface has been etched.) 


ternal discontinuities or inclusions 
within the steel, accompanied by a 
tremendous increase in volume. Most 
rolled steel plate is not homogeneous, 
and it contains traces of slag, oxide, 
sulfide, phosfide, gases, and other non- 
metallic inclusions. In the process 
of rolling, these inclusions are squeezed 
into flat plates or bands within the 
steel, Such locations become the focal 


present, oriented in a spiral pattern. (Courtesy, Cities Service Co.) 





Figure 11. Section of Fissured Plate Showing 
Subsurface Fissures. (Specimen has been 
etched.) 


point for the formation of hydrogen 
blisters. Atomic hydrogen formed on 
the corroding surface diffuses readily 


throughout sound steel. and forms 
molecular hydrogen upon reaching 
these discontinuities. Tremendous pres- 


Figure 12. Etched Weld in Steel Plate Showing Fissured Weld Metol. 





Figure 13. Section through Stee! Plate in Figure 12 Showing Fissures in and Adjacent to the Weld. 


Figure 14. Trepanned Section through Cracked Weld. 


sures are exerted which cause the steel 
to rip and tear along the relatively 
weak junctions of the non-metallic in- 
result, the steel is 
accumulating 


clusions. As a 
forced outward by the 
pressure to form the 
of the blister. The location and size of 
such blisters depend upon the loca- 


convex surlace 


tions and size of the inclusions in the 
steel plate In plates rolled from 
rimmed steels, blisters often occur at 
the junction of the rimmed and core 
areas—which, in plates of this type, 
is the area of maximum inclusions. 
The pressure inside blisters has been 


Figure 15. Photomicrograph Showing Fissures in Steel Plate. 


measured at several thousand pounds 
per square inch.” ** Analysis of the 
gas from within blisters confirms that 
it is pure hydrogen. 

Although the hydrogen gas within 
blisters is essentially trapped, there 
is a very slow rate of hydrogen escape. 
Instances where vessels have blistered 
and subsequently been removed from 
the corrosive environment show that 
pressure inside the blisters is dissi- 
pated over a very long period of time. 

Both rimmed and deoxidized grades 
of low-carbon steel plate have been 


observed to blister —although, as 


would be expected, the cleaner deoxi- 
dized steels blister less severely than 
the dirtier rimmed steels. 


Fissuring 

Inspection of many vessels has indi- 
cated that, even when blisters are not 
in evidence, a fine pattern of hairline 
cracks may develop upon the surface 
exposed to the corrosive environment. 
microscopic examination of _ steels 
from corroded vessels show small sub- 
surface fissures roughly perpendicular 
to the surface, but with no visible 
evidence upon the surface of the steel. 
These surface and subsurface cracks 
are not confined to the plates which 
exhibit blistering, and occasionally are 
the only evidence of hydrogen attack. 
Photographs of fissured plate are 
shown in Figures 10 and 11, and 
photographs of similar damage to 
welds are shown in Figures 12, 13. 
and 14. Photomicrographs of subsur- 
face fissures are shown in Figures 15 
and 16, Figure 17 shows a bend test 
bar removed from a fissured vessel. 
and demonstrates the stress-concentra- 
tion effect of a fissure upon the 
strength and ductility of the steel. 

Fissures are normally oriented per- 
pendicular to the direction of maxi- 
mum stress, and thus have a maximum 
effect upon the strength of a pressure 
vessel. These observations parallel 
those of C. A. Zapffe and C. E. Sims 
with regard to flaking and fissuring.*® 
These authors state: “Aerostatically 
stressed by the accumulating gas, 
these rupturing areas should be ex- 
pected often to orient themselves with 
externally applied stresses, as an aero- 
static stress operates equally in all di- 
rections, and rupture will lie in the 
resultant of all stresses.” 

It is the authors’ opinion that the 
insidious manner in which fissures 
occur and the difficulty in their detec- 
tion makes this type of defect the most 
serious which results from hydrogen 


Figure 16. Photomicrograph Showing Subsurface Fissures in Steel 
Plate. 








attack, Some success in revealing fis- 
sures by magnetic-particle inspection 
has been realized. Proof pressure- 
testing of vessels is resorted to in 


many cases, Development of an im- 
proved inspection technique for this 
type of defect is definitely needed. 


Loss of Ductility 

When steel is penetrated by hydro- 
gen, it suffers loss of ductility. Inas- 
much as the diffusion rates of atomic 
hydrogen into and out of steel are 
about the same, the loss of ductility 
of a piece of steel exposed to corro- 
sive conditions may not be detected if 
the piece is tested several hours after 
its removal from the corrosive envir- 
onment, This factor accounts for the 
apparent satisfactory ductility in speci- 
mens of steel removed from blistered 
vessels when they have been tested 
days or weeks after the vessel was re- 
moved from service. 

To demonstrate this embrittling 
effect, a piece of steel must be tested 
by a method which utilizes a slow 
rate of deformation. Tensile, bend. 
and torsion tests amply demonstrate 
this loss of ductility. Testing methods 
which utilize a rapid rate of deforma- 
tion, such as the notched impact tests. 
are insensitive to the loss of ductility 
associated with hydrogen, 

The nature of the steel influences 
the degree of ductility lost when the 
steel is loaded with hydrogen. Hard- 
ened steels and cold-worked steels 
show a marked loss of ductility; 
whereas mild hot-rolled steels, such as 
are commonly used in pressure-vessel 
construction, show a less marked loss 
of ductility. The elongation of mild 
low-carbon steels which are free of 
hydrogen is in the order of 30 to 40 
percent, When charged with hydrogen, 
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Figure 17 (above). 
Section of Fissured 
Steel Plate Which 
has Been Bent. Fail- 
ure at the fissured 
surface is shown. 


Figure 18 (left). Loss 
of Ductility in Steel. 
One 5/16-inch bar 
was bent immedi- 
otely after it had 
been charged with 
hydrogen. 


the same steel may show elongation 
as low as 5 percent. A typical demon- 
stration of the loss of ductility of mild 
steel is shown in Figure 18, 

The loss of ductility in the type of 
mild steels used for refinery pressure- 
vessel construction might not be con- 
sidered too serious. However, the com- 
bined effects of embrittlement and the 
high stress concentrations which result 
from fissuring or blistering ; 
much concern. 


are of 


Vaterials for Construction 

Refinery pressure vessels and tanks 
are constructed predominantly of 
rimmed steels corresponding to ASTM 
Specifications A 285 and A 7, As men- 
tioned previously, these rimmed steels 
are particularly susceptible to hydro- 
gen blistering. Killed steels corre- 
sponding to ASTM Specifications A 201 
and A 212 are less susceptible to 
blistering, and in the past these killed 
erades of steel have been recommended 
for refinery pressure-vessel construc- 
tion where blistering is encountered. 
However, it is now known that the use 
of killed steels does not provide com- 
plete assurance that blistering will be 
avoided because experience with these 
steels indicates that they will blister, 
but at a much slower rate than with 
rimmed steels. Furthermore, killed 
steel will fissure and lose ductility in 
corroding environments which favor 
hydrogen penetration. 

Both seamless and welded pipe is 
subject to hydrogen attack in the same 
manner as equipment fabricated from 
rolled plate. The effect of hydrogen 
penetration may be much more serious 
in welded pipe than in seamless pipe 
because of discontinuities and imper- 
fections which may exist in the weld. 
Lap-welded pipe is particularly ob- 
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jectionable. The inspection of pipe for 
hydrogen damage is extremely diffi- 
cult, and for this reason alone it is of 
added importance that the source of 
the damage be eliminated. 

Alloys, such as monel or Type 316 
stainless steel in either solid or clad 
construction, have been used to avoid 
hydrogen damage. The use of these 
alloys is effective because of their 
specific resistance to the common en- 
vironments in which hydrogen damage 
occurs. Very little is known regarding 
the effects of hydrogen at low tem- 
perature upon these alloys; but it is 
suspected that. under conditions in 
which these alloys experience slight 
corrosion, hydrogen attack may still 
prevail, The use of alloy construction 
is expensive, and the replacement of 
a major portion of a plant with alloy 
involves a prohibitive cost, 

Surface coatings which satisfactorily 
shield the steel from the corrosive en- 
vironment should be effective in avoid- 
ing hydrogen damage. Thin protective 
coatings, such as the common pro- 
prietary plastic enamels, have been 
tried. These were found to be effec- 
tive only in part because lack of ad- 
hesion and unavoidable holidays per- 
mitted the steel to come in contact 
with the corrosive environment. Mas- 
sive concrete linings have been quite 
effective in protecting steel; but, when 
hydrogen attack is encountered, it be- 
comes impractical to provide this type 
of coating for the inner surface of all 
vessel and interconnecting piping. For 
these reasons, it is concluded that pro- 
tective coatings are useful only as a 
stop gap in the solution of this prob- 
lem. 

In view of the impracticability of 
solving the problem of low-tempera- 
ture hydrogen attack on steel by 
changes in the specifications of the 
steel or by the use of surface coatings. 
it becomes apparent that elimination 
of the source of the offending hydro- 
gen provides the only practical solu- 
tion. 


Destructive Test of a Blistered Vessel 


Evaluation of the effects of hydro- 
gen damage upon the strength of 
pressure-containing equipment is ex- 
ceedingly complex, and it is not 
adapted to simple mathematical analy- 
sis. For these reasons it was deemed 
advisable to subject a blistered pres- 
sure vessel to a destructive hydrostatic 
test and observe the mode of failure. 

The vessel selected for this test was 
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a 54-inch-diameter by 12-foot-long 
pressure accumulator, with a 24-inch- 
diameter sump. The shell plates were 
5g-inch thick and the sump plates 
Y-inch thick ASTM A-70 steel. The 
vessel originally was constructed for 
a maximum allowable working pres- 
sure of 200 psi., with a \4-inch corro- 
sion allowance. It was removed from 
service because of severe blistering of 
the heads and shell, even though it 
had not been thinned appreciably by 
corrosion. 

As the vessel had been stored out 
of service for a period of approxi- 
mately three weeks prior to the test, 
it was assumed that during this stor- 
age most of the hydrogen had escaped 
from the steel. To recharge the steel 
with hydrogen, the vessel was filled 
with an solution known to 
promote hydrogen penetration. The 
procedure consisted of filling the 
vessel with which concen 
trated sulfuric acid had been added so 
as to reduce the pH to approximately 
and then saturating this water 
with hydrogen sulfide 

To detect when the steel in the ves 
sel was again charged with hydro- 
gen, four 7-inch-diameter steel pads 
were welded to the outside surface 
and vented through a short piece of 
metal capillary tubing to gas-collect 
ing tubes. When hydrogen was detected 
in the gas emitted from under these 
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Figure 19. Vessel in Which the Steel has been Charged with Hydro- 
gen, Ready for Destructive Test 


which yielding of the steel occurred. 

Pressure was applied in 25-psi. in- 
crements, and the lime coating was 
examined at each increment of pres- 
sure. The steel was observed to yield 
at about 500 psi.. and rupture oc- 
curred at 800 psi. The predicted yield 
pressure for a sound vessel was 525 
psi., and the predicted rupture pres- 
sure was 1050 psi. The rupture oc- 
curred as a 2-inch split in the sump 
near the weld which attaches the sump 
to the shell. The condition of the vessel 
prior to the test is shown in Figure 
19. and the rupture at the point of 
failure is shown in Figure 20. Ex- 
ternal observation indicated that the 
steel had ruptured in a ductile manner. 

Examination of the interior of the 
vessel after testing indicated severe 
cracking of the steel plate near the 
junction of the sump and the shell. 
The appearance of these cracks is 
shown in Figure 21, A photomicro- 
graph of a section through one of the 
cracks is shown in Figure 22. Critical 
examination of the steel in the sump 
area indicated that it had been se- 
verely fissured, but not blistered. The 
failure and crack formation shown in 
these photographs originated from the 
type of surface and subsurface fissures 
previously described. 


y of Plant 
Conditions 


Survey Operating 


Early in this investigation it was 
suspected that hydrogen attack had 
been considerably influenced by en- 
vironment, and it seemed reasonable 
to suppose that a study of process 
conditions under which blistering had 


occurred might well provide the clues 
to an explanation of, and a remedy 
for, hydrogen attack. 

To that end, as many as possible of 
the refiners who had reported blister- 
ing were visited, and from them was 
obtained all available information on 
the accompanying process conditions. 
This survey indicated that hydrogen 
blistering, fissuring, and embrittlement 
have been experienced in the follow- 
ing operations: 

1) Natural-gasoline plants which 
process sour gas and gasoline, 

2) Storage tanks used for sour 
gases and gasoline. 

3) Gas-recovery and fractionation 
plants associated with catalytic crack- 
ing units. 

4) Hydrogen-sulfide removal and 
disposal plants. 

5) Storage tanks used for strong 
sulfuric acid. 

6) Hydrogen-fluoride alkylation 
plants. 

By far the largest economic loss 
caused by hydrogen damage is experi- 
enced in environments where hydrogen 
sulfide is encountered (the first four 
conditions enumerated above). Only 
a few cases of hydrogen damage in 
sulfuric-acid storage tanks and in 
hydrogen-fluoride alkylation plants 
have been reported. Although these 
latter instances of hydrogen damage 
are important and deserve study, the 
pressuring problems were those en- 
countered in sour hydrogen-sulfide 
environments; thus efforts were con- 
centrated upon this phase, with par- 
ticular emphasis upon controlling the 
attack in catalytic cracking gas plants. 


Figure 20. Vessel after Destructive Test Showing Location of Rupture. 





Hydrogen Damage to Catalytic 

Cracking Gas Plants 

A simplified flow diagram for a 
typical catalytic cracking gas compres- 
sion plant is shown in Figure 23, and 
a simplified flow diagram for an ab- 
sorption and fractionating plant is 
shown in Figure 24. Individual plants 
may vary in details of equipment and 
in operation; but these flow diagrams 
represent the simplified basic features 
of most plants, and they are presented 
to indicate the locations where hy- 
drogen blistering, fissuring, and em- 
brittlement are likely to occur. They 
are presented as a composite of the 
experience of various refiners. No 
single plant has experienced hydrogen 
attack in all of these locations. 

When all the evidence from this 
survey had been accumulated and 
studied, certain facts were established 
on which a program could be based 
as follows: 

1) Hydrogen attack is experienced 
only in environments where free-water 
phases are known to exist, regardless 
of the temperature and pressure. In no 
instance has low-temperature hydrogen 
penetration, blistering, fissuring, or 
embrittlement been discovered where 
an aqueous phase is not present. 

2) In all locations where hydrogen 
attack occurs, hydrogen sulfide is a 
component of the process stream. 
However, no correlation exists be- 
tween the concentration of hydrogen 
sulfide and the severity of hydrogen 
attack, In some locations where high 
hydrogen-sulfide concentrations are 
encountered, there is no evidence of 
hydrogen damage. 

3) The attack is observed in en- 
vironments which have a wide range 
of pH. In some instances the damage 
is severe under both acidic and mild- 
to-strongly-alkaline conditions, Several 
instances indicate that the attack oc- 
curs in strong sodium-hydroxide solu- 
tions. 

4) Cyanides are suspected to be 


Figure 21 


Interior of Ruptured Vessel Showing Cracks which 


promoters of the attack, from the fol- 
lowing observations: 

a) At many locations where the attack 
is severe, blue-grey deposits are formed 
in the equipment; and, when these are 
washed from the vessels and allowed to 
stand in the air, a deep blue (prussian 
blue) stain develops. Analysis of these 
deposits confirms that they are ferro- 
cyanide. In other locations the distinct 
odor of cyanide is detected in the water 
layers drained from hydrogen-damaged 
equipment. 

b) Blistering has occurred in the stripper 
columns of several diethanelamine plants 
for hydrogen-sulfide removal, and has 
not occurred in other similar plants. Only 
in those plants where blistering occurs 
were cyanides reported 

c) Blistering and related hydrogen 
damage appear to be more severe in 
plants with heavier feed stocks, such as 
those prepared by solvent-de-asphalting 
of crude or by deep flashing, or where 
entrainment of heavy ends is excessive 
It is established that nitrogen com- 
pounds are more prevalent in heavy 
crude fractions and that, in catalytic 
cracking operations, they crack to cya- 
nides 

5) The concentration of water-solu- 
ble components appears to be critical. 
In numerous instances the streams are 
contacted with minor quantities of wa- 
ter in order to reduce the formation 
of plugging deposits. Following these 
light water-washing operations, hydro- 
gen damage appears to increase. It is 
thus suspected that a critical balance 
of water-soluble components may exist 
under which the attack is neligible, 
and that this balance may be upset by 
removing only part of the water-solu- 
ble components. 

6) An extensive water wash has the 
effect of removing the promoting agent 
or of reducing it to a safe level. 
Streams which had been contacted 
thoroughly with large quantities of 
water lose their ability to promote hy- 
drogen attack. 

7) It is known that active promo- 
ters are selectively extracted into the 
water phase. In one plant in which 
extensive water washing is practiced 
and in which no blistering is found in 
the gas plant itself, the water drain- 
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ings from the unit are stripped of ob- 
noxious gases in an atmospheric tower 
before the water is rejected to the 
sewer. The column, condenser, and 
overhead accumulator for this strip- 
ping operation blistered severely, This 
particular instance warranted special 
study, because the blistering occurred 
in the presence of large quantities of 
ammonia and under conditions of high 
pH. The attack was particularly viru- 
lent, Steel pads which were welded to 
the outside of the condensate accumu- 
lator, and which were fitted with a 
pressure gage, showed a hydrogen- 
pressure buildup in excess of 200 psi. 
in less than four days, 

8) The active environment follows 
the light hydrocarbons throughout the 
process plants. The attack is severe in 
unstabilized gasoline streams but, after 
stabilization, occurs only in equipment 
which handles the butane, propane, 
and ethane fractions. No damage ap- 
pears in subsequent equipment which 
processes or stores the stabilized gaso- 
line. 

9) In catalytic cracking plants the 
active components are produced in 
plants which use either natural or syn- 
thetic catalyst. Minor variations in the 
methods of catalyst regeneration have 
no marked influence upon the activity 
of hydrogen penetration in the gas 
plants which process the products of 
catalytic cracking. 

10) In general, the corrosion rates 
at locations where hydrogen damage 
occurred are of a moderate to low or- 
der of magnitude. Many are in the 
order of 0.001 to 0.010 inch per year. 
However, in isolated cases, as in the 
sour-water stripping column mentioned 
previously, severe hydrogen damage is 
associated with high corrosion rates. 

11) The pattern of hydrogen dam- 
age in any one plant is erratic, In 
some locations blistering occurs only 
in certain condensers in banks of sev- 
eral parallel stacks. In others there is 


Figure 22. Photomicrograph through Crack in Steel from Ruptured 


Vessel. 
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Figure 23. Simplified Flow Diagram for Typical 


Gas-Compression Plant 


no evidence of blisters in condensers, 
but the accumulators are severely at 
tacked. Furthermore, the pattern of at- 
tack in any erratic, Ex- 


amination of adjacent plates in the 


one vessel is 


same vessel frequently shows one to 
be blistered severely with no evidence 
In general 


of blistering on the other 


the heads of pressure vessels are less 
More 
careful this 
equipment has shown that, even though 
the plates are 


severely attacked than the shells 
examination of some of 
no blisters are found 
badly fissured 

12) The pattern of attack inside a 
to be 
issociated with the phases in contact 
with the although 
there are exceptions, blistering is more 


pressure vessel often appears 


steel. In general, 
severe in the vapor space of accumula 
tors than in the aqueous layer which 
sccumulates in the bottom of the ves 
sel. In spherical vessels and in hori 
zontal cylindrical accumulators, maxi 
mum damage often occurs in a band 
oriented 30° to 45° from the vertical, 
ind in the bottom half of the vessel 

13) and high-car 
bon 
brittlement than 
Tempered-alloy bolts, 


Tempered-alloy 
more subject to em 
low-carbon 


springs, 


steels are 
are mild 
steels 
ind compressor valves are particularly 
susceptible to embrittlement when they 
ire exposed to corrosive conditions 
which promote hydrogen penetration 
In several bolt fail 
ires have become intolerable. replace 
ment of tempered-alloy bolts with mild 


instances where 


steel bolts has been advantageous 


14) 


steels are 


grades of stain 
resistant 


The austenitic 
satisfactorily 


less 
to the corrosive environments which 
promote hydrogen penetration in car 
The ferritic 
grades of stainless steels are not suit- 
able. as these steels hee ome severely 
embrittled when they are exposed to 
environments conducive to hydrogen 
penetration 

15) Protective have 
tried, but no really satisfactory enamel 
type of lining adaptable to field appli 


bon- and low-alloy steels 


linings been 


14 


Catalytic-Crocker 


Cement and 
accumulators 


found 


cation has been 


concrete linings 
and tanks are 
application is limited 

Inspection of equipment reveals that 
hydrogen attack is much more preva- 
lent than has been suspected hereto- 
fore. The authors strongly recommend 
that inspection departments search 


used with success, but 


carefully for signs of hydrogen dam- 
age. Although most cases of hydrogen 
attack which have been reported refer 
to blisters of steel plate, it is now 
known that, where there is 
evidence of blisters, many plates are 
fissured, It is most likely that meticu- 
lous inspection of vessels will reveal 
hydrogen attack not suspected previ- 


even no 


ously. 


IV. Instruments and Testing 
Methods 

Several means of investigating the 
environments which cause hydrogen at- 
tack may followed. Among these 
are 1) chemical analyses of the proc- 
ess streams from samples taken at a 
time when it is known that hydrogen 
is penetrating into the steel vessels; 
2) use of the plant itself as an ex- 
perimental unit in which processing 
conditions can be varied and the effect 
of such variations in producing hy- 
drogen penetration determined; and. 
}) synthesizing of processing streams 
in the laboratory in which one com- 
ponent can be studied at a time and 
by determining the effect of such 
changes in the rate of hydrogen pene- 
tration of steel, All these approaches 
have one factor in common, viz.: it is 
necessary to have an instrument to 
determine the effect of the environ- 
ment on penetration of hydrogen 
through the steel. 


be 


Hydrogen Probes 

Early in this program it was recog- 
nized that there was need for an in: 
strument for measuring the activity of 
environments which promote hydrogen 
penetration. Previously the rate of hy- 
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Figure 24. Simplified Flow Diagram for Typical Gas-Absorption and 


Fractionating Plant 


drogen penetration had been measured 
by observing the pressure buildup un- 
der reinforcing pads or inside steel 
thermowells, However. these methods 
had required periods as long as sev- 
eral months before pressure increases 
were significant, and they had not been 
sensitive to daily changes in the en- 
vironment. Therefore, work was con- 
centrated upon developing techniques 
suitable for the evaluation of daily 
changes in the activity of the plant 
environments. 

It was first thought that 
ments of physical properties, such as 
magnetic permeability, conductivity, 
or ductility in steel, might provide a 
means for the evaluation of the hydro- 
gen content.*' Preliminary tests indi- 
cated that, although these properties 
varied with hydrogen content, the 
methods lacked sensitivity and repro- 
ducibility. 


measure- 


Further work was focused upon de- 
veloping a membrance type of hydro- 
gen-accumulating device with the re 
quired sensitivity. Several varieties of 
probes were developed. The instru 
ment shown in Figure 25 was finally 
selected for standardization purposes. 
The details of construction for this 
probe are shown in Figure 26. It com- 
bines the features of adequate sensi- 
tivity, ruggedness, simplicity. small 
size, and economical construction. Sen- 
sitivity is acquired by the use of a 
thin-walled smail-volume probe which 
permits rapid hydrogen penetration 
and a measurable pressure change with 
only a small accumulation of hydro- 
gen. The probe illustrated is fitted 
with a pressure-indicating gage. How- 
ever, the same probe is adaptable to 
continuous record by the elimination 
of the screwed tee and gage, and by 
the brazing of a capillary-tube lead 
from a pressure recorder directly into 
the small-diameter vent hole in the 
central rod. In some locations it has 
been found advantageous to modify 
the probe so as to permit inserting and 
withdrawing the instrument through a 
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stuffing box while the vessel is under 
pressure. Such a probe is shown in 
Figure 27. 

Prior to use these probes are tested 
for leaks either by pressure testing 
with hydrogen at 100 psi., or by evacu- 
ating to about 0.1 mm. and observing 
any loss in pressure or vacuum after 
24 hours. It is important that the 
probes be free of leaks because the 
rate of accumulation may be only a 
few milliliters of hydrogen per day. 
The volume inside the assembled probe 
is determined by applying two atmos- 
pheres of pressure and measuring the 
volume of gas released when the pres- 
sure is reduced to one atmosphere. 
Knowing the volume of the probe and 
the area and thickness of the thin wall, 
it is possible to express the activity of 
an environment in empirical units. 
and thus to compare probes which 
have slightly different dimensions. Ex- 
perience with this instrument has indi- 
cated that a period of several days 
may be required for the probe to be- 
come stable, Thereafter the rate of 
pressure rise is closely related to 
changes in operating conditions. 

Probes of this design have been ex- 
tremely useful for the detection of en- 
vironments which promote hydrogen 
penetration, and for the evaluation of 
the changes in operating conditions 
which influence the rate of hydrogen 
attack. In several cases probes had 
actually detected active hydrogen con- 
ditions before severe blistering or fis- 
suring was evident. In one refinery the 
equipment associated with the gas 
plant was inspected, and no blisters 
were found. Probes were installed at 
susceptible locations throughout the 


plant, and appreciable rates of hydro- 


gen penetration were observed in one 
condenser. The unit was taken out of 
service again and, after sandblasting. 
minute blisters were observed on the 
steel. Operating conditions were then 
altered to prevent further damage. 

In these investigations it was found 
that more sensitive probes could be 
constructed by making the area larger. 
by using cold-rolled in place of hot- 
rolled steel tubing, and by utilizing 
sensitive pressure-detecting devices. 
One such probe consisted of a thin 
walled steel tube sealed to a Pirani 
vacuum gage. This probe was so sensi- 
tive that immersion for even a brief 
period in distilled water showed an in- 
dication of hydrogen penetration. 
Some of these more sensitive probes 
have particular application in labora- 
tory work. 


The Determination of pH 

The pH of aqueous phases in con 
tact with the steel is an important fac- 
tor in the evaluation of the environ- 
ment, but accurate determinations of 
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pH inside vessels which operate at a 
pressure of several hundred pounds 
per square inch are difficult. Ordinary 
glass electrodes are incapable of with- 
standing these pressures, and colori- 
metric methods are inaccurate when 
the water is discolored, The pH of wa- 
ter drainings has been approximated 
by withdrawing a sample, under pres- 
sure, into a clean gage glass in which 
indicators had been placed. Such meas- 
urements show that, in most cases, the 
water drainings from the bottom of 
accumulators are neutral to slightly 
alkaline. 

Inasmuch as blistering has been ob- 
served to be more intense on the upper 
side walls of pressure vessels exposed 
to hydrocarbon liquid and vapor 
phases, it would be informative to 
have the true pH of the water drop- 
lets which condense upon the steel in 
these locations. Several attempts have 
been made to obtain this information, 
but without success. Analyses of the 
gas in some instances have shown neg- 
ligible quantities of ammonia and ap- 
preciable acidic components such as 
hydrogen sulfide, carbon dioxide, and 


Figure 25. Assembly of Hydrogen-Activity 
Probe Showing Probe, Bleed Valve and Pressure 
Gage. 
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low molecular-weight organic acids. It 
would seem that, although the water 
drainings may be neutral to slightly 
alkaline, the water droplets which con- 
dense in the vapor phase may be acidic 
in reaction, 


Analysis of Process Streams 

The sampling and analysis of proc- 
ess streams are fraught with difficul- 
ties which may not be readily appar- 
ent. In withdrawing samples of either 
hydrocarbon or aqueous phase from 
pressure equipment, elaborate systems 
are required to avoid the loss of vola- 
tile components. The determination of 
the true composition of the phases 
which exist inside a steel pressure ves- 
sel is further complicated by the fact 
that some of the compounds undergo 
transformation when the pressure is 
reduced, or between the time of sam- 
pling and analysis. Analyses for cya- 
nide and cyanide complexes are par- 
ticularly difficult because cyanides 
form esters, they hydrolize, or they 
react with other components so read- 
ily that a true evaluation of the cya- 
nide, cyanogen, or cyanide complexes 
which are in contact with the steel is 
virtually impossible. Improvement of 
the techniques of sampling and anal- 
ysis of these streams is a problem 
which requires solution. 


V. Laboratory Investigations 

The environments in plants where 
blistering, fissuring, and embrittlement 
are encountered are so complex and 
variable that intensive plant studies of 
the chemical and physical factors 
which influence the rate of penetration 
are not feasible. These factors are be- 
ing investigated in the laboratory. Par- 
ticular emphasis has been placed upon 
the influence of minor components in 
the environments where hydrogen dam- 
age occurs. It is believed that an un- 
derstanding of the role played by these 
minor components may explain why 
severe hydrogen penetration occurs in 
some hydrogen-sulfide environments 
and does not occur in others. 

In the majority of the laboratory 
experiments, the corrosive media have 
been prepared synthetically from pure 
chemicals. In early experiments the 
loss in ductility of steel torsion test 
bars was used as a measure of the ac- 
tivity of the environment. Subsequently 
hydrogen-collecting devices similar to 
those used in plant tests, but designed 
for increased sensitivity, were found 
to be more suitable because they per- 
mitted a continuing study of a given 
environment, 


The Effect of pu 
Early in this investigation it was 
confirmed that hydrogen sulfide dis- 
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solved in water, or that a wet atmos- 
phere which contains hydrogen sul- 
fide, is an active environment for the 
promotion of hydrogen penetration. 
However, in tests extending over sev- 
eral days, it was found that the rate 
of hydrogen penetration decreased 
markedly. This decrease in activity was 
associated with the buildup of iron- 
sulfide deposits on the steel surface. 
Reducing the pH of the hydrogen- 
sulfide solution by the addition of 
acidic material, such as acetic or for- 
mic acid, increased the rate of hydro- 
gen penetration. Increasing the pH by 
the addition of very smal! amounts of 
ammonia or other alkali resulted in 
almost complete elimination of hydro- 
gen penetration. These effects are illus- 
trated in Figure 28. 

This series of tests explained why 
some hydrogen-sulfide-rich environ- 
ments were active in promoting hydro- 
gen penetration and why others were 
inactive, However, severe hydrogen- 
penetration damage was being experi- 
enced in several locations where the 
pH was high. In fact, strong alkalies 
were present. It was observed in the 
laboratory experiments that the activ- 
ity increase which had been observed 
when the solutions were made acidic 
was associated with removal of iron- 
sulfide scale. Therefore, it was postu- 
lated that other reactions which would 
destroy the sulfide scale under alkaline 
conditions might promote hydrogen 
penetration, One such reaction which 
had been observed in the plant was 
the formation of iron-ferrocyanide 
complexes. Therefore, later work was 
concentrated upon a more complete in- 
vestigation of the influence of cyanide 
compounds, 


Effect of Cyanide Complex Formation 

Investigation of the influence of high 
concentrations of cyanide ion revealed 
that, although hydrogen cyanide was 
generally inactive in influencing the 
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Figure 26 (top). Sche- 
matic Sketch of 
Probe. 


Figure 29 (bottom). 
Rate of Hydrogen 
Penetration Vs. Time. 


Figure 27 (right). 
Probe for Use through 
Stuffing Box. 
—_—_—_——> 


rate of hydrogen penetration, cyanide 
salts caused a marked effect. This is 
shown in Figure 29. The activity shown 
is apparently caused by cyanide ion; 
and, inasmuch as hydrogen cyanide is 
only slightly ionized, this component 
wil] have little effect in acid solutions. 
In alkaline solutions, however, suffi- 
cient cyanide ion is present to react 
with the iron sulfide and to lead to 
continued activity, This is a mecha- 
nism by which high rates of hydrogen 
penetration can occur in an alkaline 
environment such as that of the sour 
water-stripper column previously men- 
tioned. 

Still another effect of cyanide ion is 
illustrated in Figure 30. In this experi- 
ment, a probe was exposed to hydro- 
gen sulfide and water for several days, 
and then a small amount of ammo- 
nium cyanide was added to the water. 
It was shown that the probe at first 
passed hydrogen readily. Then, as the 
sulfide film was developed, the rate of 
hydrogen penetration was reduced to 
a low figure. Immediately following 


the addition of the ammonium cya- 
nide, the rate of penetration decreased 
to essentially zero, as would be ex- 
pected, because the cyanide salt was 
alkaline in nature and raised the pH. 
Then, after some lapse of time, the 
rate of penetration increased sharply, 
and continued at a high level. 

In these experiments the ferrous- 
sulfide coating was observed to dis- 
solve with the formation of a blue-grey 
complex iron ferrocyanide on the steel. 
The laboratory observations thus par- 
allel the experiences previously men- 
tioned in catalytic cracking gas plants 
where cyanides, as evidenced by the 
formation of iron-ferrocyanide com- 
plexes, appeared to be closely associ- 
ated with the incidence of hydrogen 
damage. 

Further tests have shown that, for 
water solutions which contain hydro- 
gen sulfide, the rate of hydrogen pene- 
tration in acidic environments is pri- 
marily influenced by the hydrogen 
displacement reaction between the steel 
and the acid—and, under strongly 
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acidic conditions, the iron-sulfide scale 
does not accumulate to appreciable 
thickness. In alkaline environments, 
the formation of ferrocyanide com- 
plex modifies the scale so as to permit 


the corrosion reaction to continue. 


VI. Avoiding Hydrogen Damage 
in the Plant 


From the accumulated data of plant 
experience and laboratory tests, it ap- 
pears convenient to classify hydrogen- 
active environments as follows: 

1) Environments in which relatively 
pure hydrogen-sulfide-water solutions 
are in contact with steel 

2) Environments in which hydrogen 
sulfide, water, and acids are present. 

3) Environments in which hydrogen 
sulfide, water, cyanides, and ammonia 
are present 

In the first classification, continuing 
damage from hydrogen penetration is 
likely to be slight unless operating 
conditions are sufficiently fluctuating 
to damage the protective iron-sulfide 
scale formed. In these instances, addi- 
tion of very small quantities of am- 
monia to the stream should be suffi- 
cient to increase the pH of the aqueous 
phase so that hydrogen penetration 
will not occur. 

In the second classification, in which 
moderately strong acids such as formic, 
acetic, and similar acids are present, ex- 
cessive quantities of ammonia may be 
required to raise the pH to safe levels. 
Furthermore, inasmuch as the solubil- 
ity of ammonia in water is much 
greater than the solubility of the acidic 
components, it will be selectively ex- 
tracted when water condenses from the 
stream. In an operating unit, re-injec- 
tion of ammonia in several locations 
may be required. Obviously, the re- 
moval of water-soluble acidic . com- 
ponents would be more practical. In 
a number of plants this is being ac- 
complished by a thorough water wash 
of the hydrocarbon liquid and gas 
streams, 

In the third classifications, in which 
cyanide and ammonia are present, it 
is usually true that the stream also 
contains appreciable quantities of 
acidic components. In any event, miti- 
gation will be effected if cyanide, am- 
monia, and acidic components are re- 
duced to a safe level, This is being 
accomplished by an extensive water 
washing of the gas streams. The de- 
termination of the required degree of 
water wash can best be guided by the 
use of hydrogen-activity detection 
probes located at suitable points 
throughout the plant. 


Plant Applications 

Specific application of these correc- 
tive measures has been made at one 
refinery. This case will be described 
in detail. Hydrogen blistering was first 
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observed in this plant in December 
1948, when severe blistering was dis- 
covered in the shells of four of six con- 
densers located following the high- 

pressure stage of compression. In 
April 1949 blisters were discovered in 
the rich-oil still reflux condenser. Dur- 
ing 1950, 14 additional cases of blis- 
tering were discovered throughout the 
gas-compression and gas-fractionation 
plant associated with the catalytic 
cracking plants. These later cases in- 
clude condenser shells, accumulators, 
and one absorber column. This alarm- 
ing rate of increase in blistering dam- 
age demanded immediate investigation 
and mitigation. 

An attempt was made to correlate 
the increased rate of blistering with 
operating variables, and it was found 
that blistering became apparent coin- 
cident with the startup of a new deep 
flasher. At about this same time severe 
difficulties were experienced with the 
formation of plugging deposits which 
consisted of iron sulfide and iron 
ferrocyanide. 

Several years previously another 
catalytic cracking gas plant had ex- 
perienced similar plugging difficul- 
ties, and the problem was alleviated 
by washing the gas streams with water. 
Based on these data, water washing 
was tried on the plant just described 
by utilizing temporary facilities to 
inject approximately 20 gpm. of water 
into the gas streams which have a ca- 
pacity of 25 million standard cubic 
feet per day. This reduced the plug- 
ging deposits, and operation of the 
water wash was continued in this man- 
ner for approximately six months. 


In the meantime hydrogen-blister- 
ing damage was observed in several 
pieces of equipment. Therefore, two 
probes were installed in vessels where 
blistering had occurred. The probes 
were of cold-drawn steel tubing 12 
inches long, | inch in diameter, with 
a wall thickness of 4% inch and were 
attached to a pressure gage through 
a piece of capillary steel tubing. After 
approximately 30 days hydrogen pres- 
sure began to build up in these probes, 
and it was observed that the pressure 
buildup would stop when the water- 
washing operation was discontinued. 
In the light of this and the experience 
of other plants where meager water 
washing apparently promoted blister- 
ing, it was decided to discontinue 
water washing until further informa- 
mation could be accumulated regard- 
ing adequate control of the blistering 
difficulties. 

At this time the standardized probe 
previously described was developed 
and installed in critical locations 
throughout the gas and compression 
plants. These revealed that hydrogen 
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activity was widespread throughout 
the plant, and that it was progressing 
even after water washing had been 
discontinued. 

In an effort to alleviate the attack 
by raising the pH of the gas stream, 
a trial was made during which am- 
monia at the rate of 60 pounds per 
hour was injected into the gas ahead 
of the compressors. Measurements of 
the pH of the gas and water drainings 


indicated that much of this ammonia 


was being lost through extraction into 
the water phase drained from the ac- 
cumulators following the compressors. 
Furthermore, vent gas lines became 
plugged with te de- 
posits. Little or no ammonia was reach- 
ing equipment distant from the point 
of injection. In some equipment the 
rate of hydrogen penetration was re- 
duced by this injection of ammonia; 
but, in other locations, the ammonia 
had negligible influence, or may even 
have increased the activity. 

To investigate further the influence 
of ammonia, large quantities were 
injected into a pe ti where the ac- 
cumulator gas was strongly side and 
hydrogen penetration rates were high. 
In this instance, the test was conducted 
over eight hours; and it was observed 
that, when neutral conditions were 
maintained, pressure buildup in the 
probe stopped. After the ammonia in- 
jection had been stopped, only a few 
hours were required for pressure 
buildup to resume in the probe. 

The water-wash facilities were re- 
vamped to permit the injection of a 
larger quantity of water at both the 
low-pressure condensers and at the 
high-pressure condensers. More com- 
plete water washing has eliminated 
hydrogen activity in most locations, 
and has substantially reduced the ac- 
tivity in others. The history of a typi- 
cal probe record over these periods is 
shown in Figure 31. Further extension 
of water washing is planned so as to 
provide complete protection of the 
plant. It seems evident, from the ex- 
perience in this plant, that protection 
of an entire gas-recovery system by 
water washing in only one or two lo- 
cations is not feasible unless special 
facilities are provided to effect the 
complete removal of the offending 
components. This may involve the use 
of prohibitively large quantities of 
water, Apparently the concentration 
effect, which has been so evident 
throughout this investigation, becomes 
operative, so that process streams ren- 
dered inactive early in the flow scheme 
are reactivated as quantities and com- 
positions change in subsequent frac- 
tionation steps. Thus a practical sys- 
tem of control would consist of a 
fairly heavy water wash of the gas 
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streams early in the plant flow, with 
additional washing at other down- 
stream locations which are shown to 
be active by pressure buildup on 
probes, That such a system is effective 
has been demonstrated in one plant 
which has operated for some years on 
a deep-flashed high nitrogen-content 
feed. In this plant no evidence of 
blistering has been encountered except 
in the water stripper, where obnoxious 
gases are removed from the wash 
water. This stripper has been referred 
to earlier in this paper. 


Recommendations 


The authors have presented certain 
information which they believe to be 
timely and of general interest to the 
petroleum industry, and possibly to 
They do not presume to be- 
lieve that this matter has been com- 
pletely investigated; but they would 
like to present the results which they 
have developed to date in order to 
stimulate further work. If such addi- 
tional work is undertaken, and if the 
results are pooled, it is certain that 
the objective of obtaining a fuller un- 
derstanding of hydrogen attack of steel 
will be advanced, Hydrogen attack of 
steel is probably much more prevalent 
than has been suspected. Use of probes, 
as well as careful inspection of equip- 
ment, should be undertaken wherever 
there is any possibility of hydrogen 
attack. Standardized probes are recom- 
mended to facilitate comparative eval- 
uation of probe activity in all kinds 
of environments 
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AS NOTED in connection with 
the author's article “Precise 
Fractional Distillation Analy- 
sis,” published in the April. 
1951, issue of PETROLEUM RE- 
FINER, the satisfactory opera- 
tion of light hydrocarbon proc- 
essing plants is closely related 
to the convenience and accu- 
racy of the means available for 
analyzing the compositions of 
the various charge, product, 
and intermediate process 
streams. 

The article printed last 
month presented a theoretical 
investigation of low-tempera- 
ture fractional analysis appa- 
ratus and methods, This arti- 
cle, delivered as a talk before 
the recent Natural Gasoline 
Association of America meet- 
ing in Tulsa, supplements the 
earlier article with a treatment 
of the fundamentals of analy- 
sis apparatus operating tech- 
nique and of the causes and 
cures of errors. 


OW-TEMPERATURE frac- 
| tional analysis, like labora- 
tory analytical distillation, of 


which it is a part, is a highly general 
method, of great scope of application.’ 
as regards boiling point range, number 
of various components determinable, 
analytical requirements, etc. Thus it is 
really a large number of methods in 
one, if it would be properly classified 
into specific, step-by-step procedures 
(and suitable apparatus modifications 
or adjustments), each suitable for a 
reasonably narrow sample composition 
and particular analytical requirement: 
as the Rubber Reserve Committee 
standardized analysis procedure for 
butadiene containing cracked C, sam- 
ples.? The NGAA is, of course, doing 
just this, but on a wide range of nat- 
ural gas and gasoline compositions. 
For a very narrow composition 
range, and for a rigorously standard- 
ized apparatus, a highly specific pro- 
cedure could be written. with fixed 
sample size, a fixed curve of variable 
distillate rates vs, amount of distillate, 
etc. to yield quite closely reproducible 
distillations and accurate percent re- 
sults. A relatively untrained operator 
could be used. Alternatively, the dis- 
tillate rate could be made constant 
throughout, at the minimum rate es- 
tablished as necessary for “breaks.” 
This would simplify the procedure 
greatly and make possible the employ- 
ment of practically a mental midget 
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Figure 1. Photograph of Latest Electronic Hydrobot Low-Temperature Analyzer, with 0-2 MV 
Sensitive Second Temperature Range Recorder. 
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operator but with prohibitively long 
distillation times. 

Insofar as analytical procedures fail 
to meet the above impractical ideals 
of ultimate specificity, it is necessary 
to rely on the judgment and skill of 
analytical pilots trained in the funda- 
mentals of operation of this method, 
to adapt the variables of operation to 
the vagaries of sample and safely 
navigate their particular apparatus 
into the permissible limits of error. 
This is still a low price to pay for the 
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flexibility, versatility and power of the 
method! However, it is important that 
the analytical pilot be properly briefed 
on the correct fundamentals, particu 
larly as to most effective column oper 
ation, and understanding of the nat- 
ural limitations of the rather complex 
distillation process, It is hoped that 
the discussions to follow will at least 
outline the applicable theory, data and 
established practice of separating 
components in the low-temperature 
fractionating column. 
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The design of the analytical appa- 
ratus (and its adjustment to the analy- 
sis at hand) is inextricably tied up 
with operating technique and _ vice- 
versa, It has always been known, and 
the results of the NGAA comparative 
test programs have proven, that within 
certain limits, good analysts could 
check closely on many different kinds 
of apparatus, while the other kind of 
analysts could produce whopping er- 
rors on practically anything. Does this 
mean apparatus design makes no dif- 
ference? 

The answer, of course, is that a 
highly qualified analytical athlete can 
often get acceptably accurate results, 
even on relatively less effective appa- 
ratus, by understanding its limitations, 
by careful calibrations and corrections, 
by skillful and intelligent operation 
individualized for his specific appara- 
tus, by taking more time to make up 
for low separating power of his col- 
umn, and spending more labor, if with- 
out benefit of automatic control and 
recording devices. On the other hand, 
a more efficient column, 75-100 plates, 
and with other improvements worked 
out in practice, would undoubtedly 
greatly decrease the time element, 


make difficult separations easier, (as 
iso-butane from n-butane) and would 
make possible the separation of olefins. 
Further, analytical athletes of the cali- 
ber here pictured are probably vanish- 


ing Americans, and in any case, they 
would be more productive and happier 
with suitable labor-saving devices. 

More pertinent to the present sub- 
ject is the consideration of apparatus 
design to preclude and minimize er- 
rors inherently, without depending on 
finicky apparatus calibrations, in- 
volved procedures or human element. 
Obviously. any existing apparatus still 
has crudities and residual errors, 
which could be improved when once 
appreciated, limited only by the in- 
genuity of the designer. The ultimate 
would be a completely automatic, con- 
tinuous push-button affair, having no 
error and requiring no human element 
whatsoever. For this occasion, it will 
probably be more practical to restrict 
ourselves to the crudities and residual 
errors of such apparatus as are avail- 
able at this date. 


Errors Due to Human Element 
These correspond closely to “pilot 
errors” so frequently discussed in 
newsprint, after airplane crashes, 
a veteran skilled pilot in a 
proven, perfectly maintained plane, 
either forgets his most elementary 
training, or his mind is distracted from 
his work by worry or other personal 
element, or he may get bored and 
careless, and does the wrong thing at 
the wrong time 


where 
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In our case, the analyst may have 
lost his interest—perhaps feeling un- 
appreciated or without sufficient op- 
portunity for advancement—or he had 
a quarrel with his wife or boss, or 
Pe neg when absent-minded, he just 
naturally tends to do the wrong thing 
first, When alerted and on guard, as 
when running NGAA test samples, 
such analysts may check beautifully— 
but in humdrum routine work, they 
may relax and again turn out reports 
which will cause St. Thomas, the 
doubter, to revolve in his grave, with 
an “I-told-you-so” expression on his 
face. 

Both the cause and the cure of this 
type of error lie outside of technology 
and, more properly, within personnel 
relations, as will be covered by a 
separate paper of this Seminar. How- 
ever, the detection of this type of 
error is definitely a technical problem, 
and should be routinely and frequently 
done by means of unlabeled dupli- 
cates or synthetics, as is the practice 
of all properly managed analytical 
laboratories, regardless of methods 
used. 

There should be no more resentment 
felt by a worthwhile analyst toward 
having his work checked in this man- 
ner, than by a worthwhile doctor hav- 
ing his surgical technique checked by 
a consultant. 


Errors Due to Apparatus 
Condition 
Here will be discussed errors due to 
poor adjustment or maintenance of 
apparatus, or to accidental defects, or 
to poor choice of accessory sampling 
and scrubbing units, connections, etc. 


A) Errors that may occur in all ap- 
paratus, 

1. Leaks: Obviously. highly detri- 
mental to a method which depends on 
exact measurement of sample volumes. 
The leak gremlins love to hide them- 
selves in poorly greased and/or poor 
stopcocks, in wax or rubber connec- 
tions; they open up pinholes in glass 
and on-and-off cracks in copper or 
other metal tubing. Knowing that a 
large leak is readily detected, the more 
clever gremlins specialize in insidious 
slow leaks that may take an hour to 
show up on the manometer, but are 
fast enough to take off the accuracy 
of an analysis like the emery wheel 
takes the edge off a straight razor! 

Leak detection is simple and 
straightforward. First, the completely 
evacuated apparatus, with all its sec- 
tions open to each other, is permitted 
to stand many hours (preferably 
overnight) to let even very slow leak- 
age build up detectable pressure on 
the usual manometer. This procedure 
can be expedited, down to perhaps 


15 minutes, by the use of a McLeod 
gauge (Figure 1) or other highly 
sensitive pressure measuring device. If 
a leak is detected, then the analyst 
plays a game by opening first one 
group of sections, then another, to 
the manometer, finally spotting the 
offending section and making the nec- 
essary corrections. 

The design of the apparatus, as the 
number and type of joints, quality of 
stopcocks, nature of connections, etc., 
will naturally have an important bear- 
ing on incidence of leaks. Modern 
practice is to do away with practically 
all rubber tubing, to use suitable close- 
clearance adapters on de Khotinsky 
sealed joints, and premium-grade pre- 
cision-ground stopcocks, taper and 
spherical joints. Most commercially 
available “interchangeable” joints, and 
most “vacuum tight” stopcocks, are 
NOT satisfactory for use in low-tem- 
perature fractional analysis appara- 
tus. 

2. Obstructions: While not caus- 
ing loss of sample, obstructions may 
affect accuracy in many ways, Grease 
plugged stopcocks or lines may intro- 
duce pressure drops between receiving 
bottles or column and their connected 
manometers, causing erroneous pres- 
sure readings; may cause lags or 
surges in automatic recording manom- 
eter systems; erratic distillate rates, 
etc. Kinked metal lines may act simi- 
larly. Mercury in connections acts 
even worse than grease, especially if 
within brass or other amalgamable 
metal connections. 

The detection of obstructions is not 
so straightforward as that of leaks. 
Most obstructions are, however, readi- 
ly detected by simply checking rates 
of exacuation or of filling with air, 
of the various apparatus sections, 
while preparing apparatus for anal- 
ysis, and the analyst can usually spot 
the obstruction without too much dif- 
ficulty, even during analysis. Stopcock 
grease, or dé Khotinsky cement, can 
be washed out with acetone. Mercury 
in column packings may be dissolved 
out with nitric acid, Kinked tubing 
must, of course, be replaced, 

From a preventive standpoint, the 
analyst should learn how to grease 
stopcocks without excess grease, how 
to make neat wax (de Khotinsky) 
joints, preferably through use of suit- 
able close-clearance adapters, and 
watch his mercury levels throughout 
like a hawk. Since mercury will even- 
tually find a way, it is desirable to 
replace all brass or copper lines likely 
to be entered by mercury, with stain- 
less steel. 

3) Contamination: This may be 
water remaining in column from wet 
samples; acetone-grease mixtures; oily 
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residues of samples, or even vacuum 
pump oil; residues from previous 
samples analyzed. 

Such contamination is a frequent 
cause of error, because the vapor pres- 
sure of these contaminants is usually 
too low to be detected by the usual 
leak tests, and because the usually 
over-worked oil vacuum pump does 
not pump out apparatus to below 0.1 
or 0.2 mm, Hg. abs. as it should to 
remove volatile contaminants of this 
type. Curiously enough, water is par- 
ticularly difficult to evacuate, as it 
dissolves vapor pressure lowering im- 
purities and tends to self-refrigerate 
upon vaporization, thus still further 
lowering its vapor pressure. 

While not removed by pump action, 
such low-volatility contaminants will 
be gradually vaporized in contact with 
sample hydrocarbons, thereby causing 
definitely appreciable and erratic er- 
rors, 

The best remedy seems to be a vacu- 
um pump in good condition, which 
will pump the apparatus down rapid- 
ly to about 0.1 mm.; and special care 
in assuring that this low pressure is 
actually attained and does not rise 
slowly, after pumping is discontinued. 

Under this heading should probably 
be included contamination of mercury 
in manometers, with resulting sticking 
of mercury, bad electrical contacts, in 
automatic apparatus, etc. The remedy 
is obvious, Last, but not least, is the 
plugging of column packings with 
oily residues and mercury globules, 
which can quite completely destroy 
the distilling capacity and separating 
effectiveness of any packing. The care 
required is obvious and methods of 
cleaning known. Many analysts, how- 
ever, just don’t bother to be vigilant 
as to condition of column packing, 
thereby inviting a whole Pandora’s 
Box of troubles and errors, 

4) Sample Absorption: Like 
contamination, this is a frequently 
overlooked cause of error. The most 
efficient column available operated by 
highly developed automatic devices, or 
by the world’s best analyst, will not 
prevent errors up to several percent in 
magnitude when the receiving bottles 
are conveniently connected to the col- 
umn with gracefully festooned coils of 
many feet of rubber tubing (taken 
from actual case history!) The large 
and unequal absorption of hydrocar- 
bons in natural rubber, in Neoprene 
and in other elastic connecting mate- 
rials, has been fully determined by 
many laboratories including the au- 
thor’s. Only the shortest possible con- 
nections (preferably with abutting 
glass or metal tube ends) should be 
used, and then with Neoprene or cer- 
tain other low absorption plastic tub- 
ing, rather than natural rubber. De 
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Figure 2. Automatic Mercury Levelling Device for Use with Hyd-Robot Receiver Connected 
Manometer. 


Khotinsky cement seems to have very 
low absorption and is safe to use. In- 
cidentally, olefins are particularly sol- 
uble in rubber, and other elastomers. 

Calcium chloride drying material is 
taboo for olefins, because of high ab- 
sorption, although apparently accept- 
able for saturateds, when in small 
quantity. Barium oxide, Drierite, and 
sodium hydroxide are acceptable for 
scrubbing olefins. 

5) Improper Apparatus Cali- 
bration: Obviously, if the volumes 
used for receiving bottles, or the bore 
ratios of manometers are incorrect, a 
corresponding consistent error will be 
caused in all computed results. Too 
frequently, not only are the “dead 
spaces” in column reflux section, 
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above mercury levels in manometers 
and in stopcock manifolds connections 
not accurately measured or computed, 
for use in proper corrections of ap- 
parent distillate volume vs. tempera- 
ture curves, but they are completely 
ignored, with resulting consistently 
large errors. This type of error will 
be discussed in some detail later in 
this paper. 

6) Thermocouple Location, ete. 
As will be discussed later, even with 
precise adjustment of the right type 
of thermocouple junction within the 
reflux section of a column, with re- 
spect to relative positions of top of 
packing, cooling vessel, etc., this still 
does not exclude a large and variable 
error, due to wandering uppermost 
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condensation ring, which might well 
be termed Analytical Enemy No. 1. 
This error will, of course, be aggra- 
vated: if the thermocouple is located 
to touch the wall of the reflux tube 
(thus supercooling): or too high 
(thus superheating); or more than a 
fraction of a millimeter from top of 
packing (thus permitting large drops 
of condensate to periodically form at 
and fall from tip of couple, with 
erratic temperature indication); or 
made of large gage wire, or with bulky 
insulation, to increase holdup of liq- 
uid on couple. 

7) Sample Entering Means and 
Miscellaneous: The connections, 
valves, cooling baths, used for 
transferring sample from sample con- 
tainer to column, without contamina- 
tion with air or loss of condensable 
components (if a gas) and without 
change of composition due to partial 
vaporization in lines (if a liquid) will 
vary with type of sample, sample con- 
tainer, etc, This subject is very im- 
portant but will not be discussed here 

Use of a suitable rotameter in the 
gas sample entering has been 
found helpful and such a rotameter is 
incorporated in latest apparatus, as 
illustrated in Figure | 


etc.., 


line 


B) Errors Specific to Apparatus with 
futomatic Control and Recording 
Devices 


These apparatus range from pre- 
viously all-manual apparatus, with at- 
tached “partial robot” devices for con- 
trolling column pressure and reflux 
cooling, to latest design recording 
type, with partial automatic control of 
distillate rate, and with complete auto- 
matic control of simpler operating 
functions, Figure 1. 

The added automatic controls, po- 
tentiometric temperature recorder, and 
curve-plotting instrumentation, neces- 
sarily add many mechanical and elec- 
trical parts, the adjustment care and 
maintenance of which is covered by 
instructions and manuals of the manu- 
facturers. While a detailed discussion 
is not here possible, the following new 
elements may be listed as requiring 
care and maintenance, to preclude or 
minimize error: 

1) Proper Adjustments of Auto- 
matie Controls: This includes main- 
tenance of designer-determined  set- 
tings and calibrations of the valves of 
the hydraulic distillate control 
system; of the air flow valves of the 


rate 


column gradient control system; mini- 
mum and maximum rate valve adjust- 
ments, per tables supplied, etc. To a 
considerable extent, these adjustments, 
worked out by experience, and ac- 
tuated by column pressure and tem- 
perature variations, relieve the analyst 


Figure 3. Illustration of Vapor Holdup in Column Reflux 
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DESIGN “A’ 
VAPOR HOLDUF 
REFLUX TUBE ; 
MANOMETER 2c 
CONNECTIONS 3.0cc¢ 
(100 cm of 2mm tubing 
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TOTAL HOLDUP «+ 6.0c 
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DESIGN “B" 

VAPOR HOLDUP 
REFLUX TUBE | _*5.0¢¢ 
MANOMETER =8.2cc 
CONNECTIONS *3.6c¢ 
(50cm of 3mm tubing) 
STOPCOCK MANIFOLD « |. 2cc 

TOTAL HOLDUP *18.0cc 





from the problems of best general 
operation, as well as make it possible 
for him to follow specific procedures 
closely. While the hydraulic valve and 
other settings may be changed for 
special purposes, as to increase speed 
of analysis, this must be done with 
understanding of the action of the con- 
trols; otherwise, improper settings 
may quite thoroughly snafu the entire 
analysis, 

2) Electrical Contacts: These in- 
clude contacts “riding” mercury levels 
in manometers, and relay contacts. It 
is necessary to have these contacts 
clean and in good order, also to keep 
contacting mercury clean and free 
from surface scum. Failure, or im- 
proper action of either the mercury 
or the relay contacts, causes break- 
down of the entire control or record- 
ing action, but is, fortunately easy to 
detect immediately and to correct. 

Present practice in apparatus design 
is to use very low amperage electronic 
type relays for all mercury-riding con- 
tacts and hermetically enclosed stand- 
ard relays otherwise. 

3) Condition of Control Valves: 
These comprise fixed opening hand 
valves. hydraulically operated shut-off 
and throttling valves of the bellows 
powered type, and a number of sole- 
noid operated on-off valves, The usual 
troubles encountered are corrosion, or 
breakdown of valve seats, chattering 
of solenoids, wear of the rate-valve 
Neoprene tube element, accumulated 
dirt in the water flow parts, etc. If 
neglected, such troubles might affect 
accuracy of analysis in various ways. 
mostly thru improper distillate rate 
control. The troubles are usually self- 
announcing, easily identified, and 
should be corrected as soon as pos- 
sible. The analyst should make suit- 
able compensations in his operation 
of the equipment until the instrument 
correction can be made: in the worst 
case, operate semi-manually, as is al- 
ways possible, 


Errors Due to Faulty Operating 
Technique 

It is not possible to discuss operat- 
ing technique in detail without de- 
tailed consideration of design of ap- 
paratus used. In fact, it would seem 
especially desirable at this and future 
similar seminars, to discuss the de- 
tailed design, and the as-set-up condi- 
tion of the various apparatus used by 
the individual laboratories, with con- 
siderable freedom and with liberal 
constructive criticism, 

In the past year, the author and his 
associates have visited more than 100 
laboratories in the Southwest, using 
low-temperature fractionation analysis, 
Thus, the present discussion on errors 
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is based on an unusual opportunity to 
observe the usually occurring errors. 

Some of the errors arise from re- 
sidual imperfections of even the latest 
electronic Hydrobot, and Super Cool 
columns. However, many ancient low- 
temperature columns are still in use, 
despite their low separating efficiency 
and despite many features which seem 
undesirable now, in the light of more 
than 20 years’ progress in apparatus 
design. Also, there are many variants 
of columns and other apparatus com- 
ponents, some of which are perfectly 
reasonable; while others violate com- 
pletely the fundamentals of the 
method. While rigorous standardiza- 
tion of apparatus is neither necessary 
nor desirable, it seems there should be 
more of a meeting of the minds as 
to what constitutes good apparatus 
design, at least as to the fractionating 
components proper. Any worthwhile 
improvements can be incorporated 
promptly in commercially available 
apparatus, and can usually also be 
added to existing equipment, 

Skipping over sample entering and 
apparatus preparation steps, already 
mentioned, let us consider most fre- 
quent errors in: 
A) Collection and Measurement of 

Distillate: 

While far simpler than control of 
column conditions, many precautions 
must be observed to obtain accuracy, 
as anyone who has tried to prepare 
synthetic blends from pure gaseous 
components by manometer pressure 
rise in evacuated constant volume 
bottles, should know from painful ex- 
perience, 

1) The bottles must really be of 
constant volume. Five-gallon water 
bottles, frequently used. have been 
shown to contract significantly when 
evacuated, thus should not be used. 
Even Pyrex flasks will change volume 
appreciably, due to temperature 
changes. There is really no accurate 
way of correcting by calculation for 
the effect of large temperature changes 
of the gas receiving bottles, not even 
the method of measuring temperature 
and pressure exactly at each break 
point. A constant temperature bath of 
some sort, preferably automatically 
controlled, is highly desirable. 

Since a manometer of some sort 
is used to measure the receiver pres- 
sure, the dead space over the mercury 
and connections to receiver must be 
added to the receiver volume. Unless 
the mercury level in the connected 
manometer arm is kept constant by 
some continuously leveling device, 
the variation in this dead space must 
be considered in calculations. Neglect 
of these corrections may lead to large 
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Figure 4 (top). Diagram of Multiple Reflux Thermocouples and Commutating Arrangement, used 
in Heli-Tronic Device to eliminate error of variable liquid holdup above Thermocouple 


Figure 5 (bottom). “Heli-Tronic” Distillation of |so-Butane-N-Butone Blend. 


errors in the case of large manometer 
bores and small receivers. 

In the Hydrobot, a compensating 
taper is used to make this correction 
automatic—but only for the standard 
one-gallon bottle for which the taper 
was computed, For larger bottles, or 
several parallel bottles, the taper may 
introduce more error than if it were 
removed, and there is no simple or 
practical way to correct by calculation. 
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However, there are real advantages 
in using optionally both small re- 
ceivers, to sharpen breaks on small 
amounts of components and large re- 
ceivers for faster and more convenient 
collection of methane and lighter from 
large samples of dry natural gas, Ac- 
cordingly, an automatic mercury level- 
ing device has been worked out in 
author’s laboratory, as per illustrative 
diagram, Figure 2, which replaces the 
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taper, eliminates practically all the 
dead space above the mercury, and 
permits the use of any size bottle 
without need for any holdup correc- 
tions (except for the very small in- 
ternal volume of small bore connec- 
tions to receiver), 

With this elimination of the large 
dead space over mercury, it is not 
now necessary to purge the vapor in 
this space (by manipulating mercury 
leveling bulb) into receiver, when 
distillate fractions are to be separately 
collected, without contamination. 

3) The deviations of C-3, C-4, and 
C-5 hydrocarbons from ideal laws (as 
used in computing low-temperature 
results) are quite large and cannot 
be ignored, for such liquid samples 
as recently tested by NGAA, even 
when the usual limiting receiver pres- 
sures for these hydrocarbons are faith- 
fully observed. The method of correc- 
tion and necessary data are given in 
full detail in the handbook “UOP 
Laboratory Test Methods for Petro- 
leum and Its Products, Method 162-40” 
(1940). 

These corrections are 
bothersome, and possibly 
dispensed with, even for high C-3, C-4 
and C-5 samples, by reducing the 
maximum receiver pressure limits 
suitably. In this case, to save frequent 
changing of receivers, larger receivers 
might be used, requiring, however, 
more careful reading of manometer, 
for a manual apparatus, and prob- 
ably the more sensitive and accurate 
modification of automatic recording, 
as mentioned above 


somewhat 
could be 


B) Measurement of True Distillate 
Boiling Point: Correction for Col. 
umn Connected “Holdups” : 

This heading spot-lights Analytical 
Enemy No. 1, long responsible for 
probably the largest residual errors 
in low-temperature fractional analysis 
(when other causes of error are mini- 
mized), and enjoying liberty, just like 
many of our Public Enemies, despite 
our best efforts to date to terminate 
his nefarious career, 

It is true that one of the cooperat- 
ing laboratories has worked out a 
method of determining very accurate 
cutpoints by determining vapor pres- 
separate apparatus) of 
each cutpoint fraction—but this is 
somewhat like the government slapping 
a huge income tax on the otherwise 
untouched illegal operations of a 
crime ring. It would be faster and 
easier to obtain equally accurate cut- 
points directly from the distillation 
curve. 

The problem can be understood 
from the diagram, Figure 3, of column 
reflux section, thermocouple and nec- 


sures (in a 
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essary connections to the column pres- 
sure manometer and the throttling 
stopcock or valve. 

Ideally, the thermocouple junction 
should be located exactly at the sta- 
tionary uppermost ring of condensa- 
tion of reflux, with only superheated 
vapor above couple; and there should 
be only a negligible amount of dis- 
tillate vapor or liquid between the 
thermocouple junction and the throt- 
tling element and mercury level of the 
connected manometer, respectively. In 
such case. the boiling point indicated 
by the thermocouple would exactly 
correspond to the composition of the 
vapors leaving the throttling stopcock, 
without any lag or resulting error. 

The illustrative diagram gives the 
holdups in ce.’s for the current Super- 
cool column Hvd-Robot (or Semi- 
Robot) combination also for a fre- 
quently encountered arrangement 
where little attempt is made to mini- 
mize holdups. 

It will be noted that even in the 
Super-cool Hyd-Robot design. with 
mercury in column manometer main- 
tained at a level to minimize dead 
space, with smallest practical con- 
nections, etc., there is still a lag of 6 
ec. of gaseous distillate (at atmos- 
pheric pressure) at every break-point. 
or an error of 0.15 percent for a 4000 
ec, sample, if uncorrected. For the 
other apparatus of the diagram, the 
lag is 18 ce. and the resulting error 
is 0.45 percent—definitely a whopper. 

Unfortunately, this is still not the 
whole story, since the uppermost reflux 
condensation ring does not remain 
constant at its design point, namely 
at thermocouple junction, but wanders 
up and down, as much as two inches, 
or more,” * depending on boiling point 
of distillate, heat input to kettle, 
whether on break or plateau, etc. 
When the condensation ring is below 
the thermocouple junction, tempera- 
tures indicated are in error due to 
superheated vapor; when above, there 
is an additional large holdup of liquid 
introduced, as much as 20 ce. vapor 
equivalent in aggravated cases, which 
may be compared with only 6 ce. va- 
por in all the connections above ther- 
mocouple, as just discussed. The liquid 
holdup above thermocouple is vari- 
able and cannot be entirely corrected 
by using corrections based on a fixed 
average value for this holdup. 

For the correction or minimization 
of the above outlined errors, the fol- 
lowing are recommended, or suggested 
for consideration: 

a) Correction for Fixed Holdups. 
It is absolutely essential in all anal- 
yses to make the simple corrections 
required, to correct for lags, using 
computed or measured volumes of the 
holdup spaces. It is the practice of 


some laboratories to arbitrarily in- 
crease the value of the fixed holdup 
correction by about 100 percent to at 
least average out the effect of variable 
liquid holdup error above the thermo- 
couple. Taken together these cor- 
rections will amount to 44 percent or 
more, There is more than a suspicion 
that not all the oe labora- 
tories of the NGAA program have been 
making this correction in reporting 
their results, thereby lowering the per- 
centage of the lowest-boiling compo- 
nent, and raising correspondingly the 
percentages of the highest boiling 
components. The detailed corrections 
were given in another paper at this 
Seminar. 

b) Low Holdup Thermocouples. 
Even a fine wire thermocouple junc- 
tion of the usual type tends to hold up 
considerable liquid at its junction and 
on its necessarily somewhat bulky in- 
sulation. It is suggested that a tubular 
couple, with 0.025-inch 0.d., 0.004- 
inch wall constantan tube, with a No. 
33 copper wire, fused to bottom of 
tube be used instead, with resulting 
considerable reduction of adherent 
liquid film, and increased ease in cen- 
tering, as illustrated in Figure 3. The 
precautions for installing all thermo- 
couples have already been mentioned 
above. 

c) Smooth Operation at Minimum 
Holdup. The analyst can considerably 
decrease the absolute as well as vari- 
able liquid holdup in reflux section, 
by controlling heat input to maintain 
relatively thin reflux films thruout the 
column, and by minimizing fluctua- 
tions in column pressure, reflux cool- 
ing, etc. Frequent inspection of the 
reflux section (if the column has the 
usual peep-holes) for “fatty films” is 
highly recommended. 

d) Use of Multiple or Exploring 
Thermocouples, During World War II, 
the author’s laboratory made available, 
at the request of war agencies, a so- 
called “Helitronic” device, per illus- 
tration, Figure 4, which obtained ac- 
curate distillate boiling points, through 
use of cyclically commutated multiple 
thermocouples, spaced within column 
reflux section.’ The typical distillation 
of isobutane and n-butane blend, Fig- 
ure 5, shows the significant range of 
temperatures in reflux section, over 
about 2 inches length of six spaced 
thermocouple junctions. Due to its 
complexity, this device has not found 
general use. However, it is possible to 
achieve similar good results through 
use of an automatically actuated sin- 
gle exploring thermocouple (Figure 
6) moving up and down within a hol- 
low core Heli-Grid type packing, to 
always indicate the lowest and there- 
fore the correct distillate boiling point 
temperature. The residual variation of 
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Figure 6. Exploring Thermocouple to Follow Uppermost Condensation 


vapor volume above thermocouple is 
relatively unimportant. 

e) Stabilization of Condensation 
Ring by Reflux Design: The complete 
practical solution of this particular 
problem is still not at hand, despite 
considerable research in author's lab- 
oratory; suggestions are humbly so- 
licited. However, the use of a distill- 
ing tube with a special reflux section 
including a jacketed capillary as illus- 
trated in Figure 7 appears very prom- 
ising in nailing the uppermost con- 
densation ring to the one design point. 
Difficulties had been experienced with 
this design in flooding in the capil- 
lary, ete., however, it is hoped that 
further experimentation will overcome 
the troubles, with the desirable results 
of both fixing the variable liquid hold- 
up and minimizing the vapor holdup 
above thermocouple. 

f) Use of Larger Samples and 
Higher Capacity Distilling Tubes: A 
practica] solution of the whole prob- 
lem of errors caused by the holdups 
discussed, is to use much larger sam- 
ples, thus lessening the effect of holdup 
on final percentages. This, in turn, in- 
dicates columns of suitably greater dis- 
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tilling capacity, in order to maintain 
short distillation times, without loss of 
separating effectiveness, As a matter 
of fact, the use of very small diame- 
ter and capacity columns is a hang- 
over from many years ago, when liquid 
air was expensive, column liquid air 
vaporizers inefficient, and transporta- 
tion of large samples a problem. Table 
1 shows the substantial reduction in 
holdup errors possible with the use of 
large capacity, distilling tubes, with 
no serious disadvantages, and with the 
added advantage of more effective han- 
dling of dry natural gas samples, In 
these larger diameter distilling tubes 
the reflux portion is unchanged in di- 
ameter from the standard 4.7-mm. di- 
ameter Heli-Grid packing, thus intro- 
duces more liquid holdup in reflux. 
It is also possible to make the larger 
diameter column packings more effi- 
cient, generally, than packings of min- 
imum diameters, as shown in Figure 8. 


C) Control of Column Operation: 
The batch analytical fractional dis- 
tillation process that goes on within 
the slender low-temperature column is 
quite complex. Some understanding of 
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Figure 7. Low Temperature Column Reflux Design to Stabilize Uppermost 


Condensation Ring. 


underlying theory and of best practice 
is necessary to avoid Saqvently poor 
separations, and resulting large errors, 
as well as to use available column 
equipment to best advantage in secur- 
ing high accuracy in least analysis 
time. 

1) Underlying Theory: The au- 
thor has tried to construct and present 
a helpful, integrated theory of low- 
temperature fractional analysis opera- 
tion.* It is not necessary to understand 
the theoretical formulae used, in order 
to appreciate and put to use the con- 
clusions and practical operational 
guides derived. It is the feel of the 
thing that counts! 

Available theory is helpful in under- 
standing low-temperature fractional 
analysis, but cannot be a complete 
guide to actual operation, primarily 
because theory is based on many as- 
sumptions, which are mathematically 
convenient, but not in accordance with 
the actual situation. Thus, theory as- 
sumes zero column heat capacity and 
liquid holdup, unchanging concentra- 
tion gradient, and perfect column ad- 
iabaticity. None of these assumptions 
is true for low-temperature fractional 
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TABLE 1 
Reduction of Holdup Percent Errors Thru Use of Larger Distilling Tubes and Samples 


Times) 


(Same Distillation 





Optimum *Boil-up Rate in Ml_/Hr. N-Heptane 


Corresponding Sample Size in ML Gas 


Vapor Holdup between Thermocouple Junction, Colume 


Manometer and Rate Stopeock 


Variable Liquid Holdup above Thermocouple Junction 


* Determined from conmderation of Capacity, Plate and Hold 


low temperature distillations on same sample, with above suse rat 


cool type column 


TABLE 2 


Effect of Temperature of Column 
Surroundings and of Location of Charge 
on Column Performance 


PLATES BY TEST: 
Operating 


‘Forward* 


Operating 
“Inverse”? 





1. Colume Surroundings “Su- 
er-cooled with respert to 
atural SColumn Tempera 
ture gradient 
11. Column Surroun 
er-beated 
Rat ural 3( 
ature gradient 


dum 


wual batch fractional 
kettle 


refers to the 
harer 


* Operating “Forward 
disullation process where the 
at base of 

t Operating “loverse 
where the charge w located ir 
at top of t 
bonler has ver 
3 Computed 


s lorated in the 

olur 

h fractsonal distillatior 

ndenser of reflux circuit 
h serves only 


refers to bat 


valent anailyt ue 

I By “Natura mr gradient is meant t 
gtadient corresponding to adiahat " 
Lona 


temperature 
near adiahats 


must consider 
on theoretical 
situation, in 


analysis, and hence. we 
the modifying effects 
conclusions of the true 
the following specific discussions. 

2) Column Heat Capacity and 
Holdup Reactions: The metal pack- 
ing and the interior glass tubing and 
other parts of the low-temperature 
column have of course quite appreci- 
able heat capacity, plus that of the 
reflux liquid on the packing during 
column operation, The fractional dis- 
tillation is based on a deli- 
cately balanced temperature and com- 
position gradient up and down the 
column, highly specific for each mo- 
ment of a batch distillation. 


process 


Since, at the beginning of a distilla- 
tion (and after every major disturb- 
ance, as at sharp breaks and when 
changing pressure) the metal and glass 
internal parts of the column are at 
various temperatures far removed from 
the natural initial temperature gra- 
dient, the column must be refluxed, 
without distilling, for a long enough 
time to cool down—or warm up 
properly in all its parts to the proper 
gradient. In addition the operating 
liquid holdup of the column must be 
built-up by internal fractionation, until 
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» and at 2, 7 and 14 watts heat input, respectively , in super- 


the proper initial composition gra- 
dient is developed. All this takes time, 
from 15 minutes to an hour or more, 
depending on what initial purity of 
distillate is acceptable and on other 
factors. While heat input to kettle and 
cooling to reflux may be increased to 
cut down the time necessary to reach 
substantial equilibrium, this procedure 
will increase undesirable column hold- 
up, and will in any case be limited by 
maximum column capacity. 

A far more effective procedure to 
expedite column distillations is to al- 
ternately blow heated air up the col- 
umn, and liquid air vapors down the 
column, according to column tendency 
to increase or reduce its pressure, as 
illustrated in the diagram, Figure 9, 
and explained in references 4 and 5. 
This device, which is quite extensively 
used in low-temperature fractional 
analysis, will obviously expedite 
warming up the column at breaks, in- 
stead of waiting for the slow action of 
kettle heater alone, and without over- 
loading the column. Furthermore, as 
will be discussed a little later, the ac- 
centuation of the “normal adiabatic” 
column temperature gradient, has an 
important favorable effect on separa- 
tion. 

Disregard of the need to bring the 
column close to its proper operating 
gradients. before taking off distillate, 
may result in very poor separations, 
even of methane from ethane, regard- 
less of column effectiveness, and is 
probably a frequent cause of error. 
The operation of total refluxing the 
column to attain equilibrium may ad- 
vantageously be cembined with the 
“preflooding” procedure necessary 
with the Heli-Grid, as well as with 
other high-efficiency column packings, 
to obtain highest plate number per- 
formance. However, it is not necessary, 
nor usually convenient to effect pre- 
flooding earlier than on the ethane or 
propane plateau. 

3) Column Adiabaticity:—A 


Sacred Cow! It should be apparent 
from the immediately preceding dis- 


cussion, that even with a perfectly in- 
sulating vacuum jacket, the low-tem- 
perature column is far from adiabatic 
in the sense that there are internal 
heat capacity effects which simulate 
heat loss through the column, at all 
times, unless compensated. However. 
even an uncompensated low-tempera- 
ture column may still separate sharply. 
although more slowly, The question 
may arise whether this does not indi- 
cate that extremely good column in- 
sulation is in fact not required. 

Perhaps the best factual answer to 
this question is to be found in the con- 
clusive experimental findings of Table 
2. It has also been amply established 
by experience that it is impossible to 
obtain sharp separations from low- 
temperature columns with inadequate 
or deteriorated vacuum insulating 
jackets. And yet the author has seen 
far too many beautifully frosted col- 
umns, proudly displayed by analysts 
basking in the comfort of their thereby 
air-conditioned laboratories! 

Until recently, the striking phenom- 
ena reported in Table 2' have been 
skeptically regarded by most workers 
in distillation, probably because 
nothing like this was predictable from 
available distillation theory, based on 
equilibrium steps and material bal- 
ances, instead of diffusional mecha- 
nism. 

The useful general 
present here are the following: 

a) Reasonable supercooling below 
the normal adiabatic temperature gra- 
dient is favorable to increasing purity 
of low-boiling component leaving top 
of low-temperature column, therefore 
sharpens lower half of “break” in dis- 
tillation curves; but is unfavorable to 
stripping out last traces of low-boiler 
from kettle, therefore worsens right 
half of “break.” 

b) Even very slight superheating 
etc., destroys the separation of the 
low-boiling component leaving top of 
column, thus “slops” the lower half 
of the “break”; has reverse effect on 
right half of the “break.” 

The column temperature gradient 
contro! device is designed to supercool 
upper half of column and superheat 
lower half, thus combining the good 
effects only of: a) and b) actions. It is 
instructive to insert thermocouples up 
and down the column and to test out 
the correctness of: a) and b) by first 
cutting out entirely the heated air. 
then the super-cooled air, and noting 
effect on column temperature gra- 
dient; as has been done in author's 
laboratory. 

The useful corollaries towards prac- 
tical column operation and apparatus 
design consideration, are too many to 
list completely, but following seem 


conclusions to 
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Figure 8, Plate and Holdup Characteristics of Low Temperature Column Packing. 


most applicable at this time: 

a) Column heat capacity effects, 
while slowing action of column un- 
duly, if uncompensated, tend to have 
a favorable effect on separation, espe- 
cially at breaks, 

b) Superheating of column, espe- 
cially near its top or at reflux is de- 
structive of sharp separation, regard- 
less of normal column effectiveness 
or “plates.” Thus a bad vacuum jacket, 
or poor design of top detail of column 
can severely handicap accuracy on 
close-boiling components, 

c) Supercooling of bottom of col- 
umn, as by too-enthusiastic use of 
liquid air cooling devices around ket- 
tle, may impede the stripping of last 
traces of low-boiler from kettle con- 
tents, resulting in long-drawn out 
sloppy right half of the “break.” On 
the other hand, too vigorous super- 
heating at this point may dry up 
downcoming reflux from column pack- 
ing, resulting in adverse effects on the 
entire break. 

d) Especially on close-boiling com- 
ponents, column temperatures gradient 
is the result of a surprisingly delicate 
balance of small interchanges of the 
separating hydrocarbons and calories, 
at very small temperature differen- 
tials. Therefore as much care should 
be taken in minimizing column pres- 
sure and heat input or reflux cooling 
fluctuations, as in providing best pos- 
sible column insulation, if full use is 
to be made of intrinsic column frac- 
tionating effectiveness. To illustrate, 
wheh 0.5° C. may represent the differ- 
ence in boiling point between 100 and 
97 percent pure component (isobutane 

n-butane) a fluctuation of column 
pressure of 15 mm. is also equivalent 
to about 0.5° C. boiling point change 
and therefore obviously upsetting (if 
rapid) to the carefully built up com- 


position gradient of the column. It 
would seem desirable to limit any 
rapid column pressure fluctuations to 
within a few millimeters, at least in 
the case of close-boiling components. 


4) Column Plate, Capacity, 
Holdup and Operating Character- 
istics: The essential data are given in 
the graphical tabulation of Figure 8, 
which objectively compares packings 
of interest in low temperature frac- 
tional analysis, including the recently 
available high-capacity higher-effi- 
ciency 8-mm. and 13-mm. Heli-Grid 
tubes. The plate number determina- 
tions were made after preflooding the 
packings, as is customary for high- 
efficiency column packings, 


The effectiveness of a packing for 
analytical distillation, where least sam- 
ple size and least distillation time are 
desired, for equal accuracy, is quite 
completely indicated by its “efficiency 
factor,”* which is the boil-up capacity 
of the packing divided by its holdup 
per plate. It will be noted that the 
simple wire coil packings are deficient 
by this criterion, although adequate for 
sharp separation of methane, ethane 
and propane, and butanes. For more 
difficult separations, as isobutane from 
n-butane, isopentane from n-pentane, 
and certainly for any olefin sepeara- 
tions the more efficient Heli-Grid pack- 
ings are more suitable, especially the 
8-mm. and 13-mm.-diameter types. 


This graphical tabulation should be 
a useful guide in deciding best heat 
input values and sample sizes. Since 
the plate number of all the packings 
decreases, and the liquid holdup in- 
creases, with increasing boil-up rate, 
or heat input, it is generally accepted 
that the best point of operation should 
be at about only 30 percent or less of 
the floodpoint capacity. While higher 
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heat inputs will permit higher distil- 
late rates at same reflux ratios, this 
advantage will usually be more than 
offset by the resultant large increase 
in holdup; hence larger intermediate 
fractions and need for larger sample 
size, hence longer distillation times. 
As a matter of fact, it will be noted 
that the larger diameter packings op- 
erated at same capacities as the smaller 
packings, will actually have the same 
or but little more liquid holdup—an 
important fact in analysis of dry gas 
samples for pentanes plus. 

5) Practical Aids in Adjusting 
Distillate Rates (and Heat Input) 
During Distillation: While the fore- 
going general information should be 
of considerable help to the analyst in 
establishing the limits of reflux ratio 
and distillate rate variation, optimum 
heat input, etc., something more spe- 
cific and immediate is needed to guide 
his hand on the distillate rate stop- 
cock and on the kettle heater rheostat. 
Fortunately, there are at least three 
very handy and in fact indispensable 
aids of this kind: 

a) Distillate Purity Indication from 
Boiling Point: Reference should here 
be made to a special graphic chart, 
entitled “Relation between Rise from 
True B. P. of Hydrocarbon and Con- 
tamination of its Equilibrium Vapor 
with Higher Boiling Component,” 
which is available as Figure 2 of refer- 
ence 4, 

The analyst can safely keep boost- 
ing his distillate rates, as long as the 
overhead temperature indicates accept- 
able purity, by the criteria of this 
chart: for example, in separating meth- 
ane from ethane, 99.98 percent pure 
methane is obtained even with 2° C. 
rise from B. P. of methane. In sepa- 
rating propane from isobutane, a rise 
of only 0.3° C. can be permitted to 
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obtain propane of 99.5 percent purity. 
In separating isobutane from n-butane, 
a rise of 0.1° C. is maximum permissi- 
ble to obtain 99.5 percent isobutane 
overhead. 

Even the 99.5 percent purity re- 
quirement is not always adequate, as 
in the case of a 99.5 percent isobu- 
tane—0.5 percent n-butane mixture, 
where no n-butane would be shown at 
all on this basis! To assure 99.8 per- 
cent isobutane, the temperature rise 
would have to be limited to 0.04° C. 

It is apparent from above examples 


alone, that for propane, isobutane, 
n-butane and pentanes, a temperature 
rise of no more than 0.1 to 0.3° C, can 
be permitted to assure the reasonable 
99.5 percent distillate purity condition. 
A 2° C. rise in temperature, which still 
yields 99.98 percent methane, will 
yield only 90.0 percent isobutane from 
n-butane! 

Provided temperature indicating in- 
struments of adequate sensitivity are 
available, this is the principal and by 
far the most positive and useful aid 
to manual or automatic analyst, in 


Figure 9. Diagram of “Super-Cool” Low-Temperature Column, with Connected Column Temperature 
Gradient Control Device. 
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checking on proper distillate rates, 
heat input, etc., even without any bene- 
fit of theory or experience. Corre- 
sponding control of column pressure 
(0.1° C. is equivalent to 3.0 mm. 
change in vapor pressure, for isobu- 
tane) is of course equally important. 

Realizing the importance of this 
control aid, latest Hydrobot automatic 
analyzers (Figure 1) are now sup- 
plied with a two-range special elec- 
tronic potentiometer a athe 2% the sec- 
ond range of which covers 0-2 milli- 
volts, and has the sensitivity of about 
0.003 microvolts, corresponding to 
about 0.07° C, on copper-constantan 
thermocouple. 

In drafting analytical procedures, 
it would seem desirable to set reason- 
ably low temperature-rise-from-plateau 
limits, in accordance with the above 
data and reasoning, with due consid- 
eration of course of generally avail- 
able temperature measuring instru- 
ments. Otherwise, it is of course neces- 
sary for the analyst to depend on 
maximum distillate rate figures, de- 
rived both from theory and from ex- 
perience, to maintain the actual dis- 
tillate purities at desired values, be- 
yond the sensitivity of available tem- 
perature measuring instruments. 

b) Spot Total Reflux Test: In or- 
der to establish pure component boil- 
ing point, also to give the column an 
extra push near the breaks and for 
difficult separations it is very good 
practice occasionally to shut in the 
column for a few minutes at a time 
and observe overhead temperature. If, 
on a plateau, the temperature does not 
drop, this means all is well and go 
ahead; if, however, the temperature 
does drop more than 0.1° C. or so, 
this is evidence that the previous dis- 
tillate rates were too fast for the job. 
Near the breaks, each such period of 
total refluxing seems to organize all 
the little molecules of recalcitrant 
low-boiler traces, previously over- 
whelmed by the bulk of ascending 
next higher-boiler; thereby sharpening 
the corners of the break portion of the 
distillation curve. It will be noted that 
the Hydrobot control devices act simi- 
larly. 

ec) Column Pressure Sensitivity In- 
dication: As a break is approached, 
for constant heat input, it will be 
found that the tendency of the column 
to drop pressure after each cooling or 
withdrawal of distillate will be grad- 
ually increased, In fact, at a sharp 
break, it may take several minutes 
after each removal of a smal] amount 
of distillate for the column to come 
back to standard pressure. This is, 
therefore, a very useful indication for 
both manual and automatic control— 
all that is necessary is to stop distilla- 
tion completely whenever column pres- 
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sure drops appreciably (1 to 2 mm.) 
below standard pressure used. Thereby 
distillation rates too rapid for best 
column performance are corrected by 
being averaged with periods of no dis- 
tillation. 

D. Selection of Sample Size: Proce- 
duces Pentanes—and Heavier De- 
termination: 

In analytical distillation that sam- 
ple size is ideal which gives desired 
accuracy in least time, other consid- 
erations remaining equal. The larger 
the sample the longer it takes to dis- 
till. Hence it is wasteful of time to 
provide larger samples than necessary 
for sharp separation and to minimize 
difficulties and errors in 1) the sam- 
pling and in 2) the distillate collec- 
tion and measurement steps. These 
latter have already been discussed, as 
well as the use of higher capacity dis- 
tilling tubes to make possible use of 
larger samples at no time increase. 
This still leaves open the question as 
to proper choice of sample size with 
specific distilling tubes and specific 
samples, with special reference to ef- 
fect of column holdup on separation 
of smallest desired component frac- 
tion. 

One method of arriving at sample 
size is to require that the sample be 
large enough to provide the smallest 
desired component in quantity equal 
to the column holdup: thus a gas sam- 
ple would have to provide about 200 
ec. of pentanes-and-heavier vapor to 
wet completely a 3.8-mm.-diameter 38- 
inch-long single wire coil packing. The 
underlying assumption of this method 
is that it takes all of the column length 
to make the required separation, This 
assumption is not far from true in the 
case of the above packing which has 
only 10 to 15 plates (reference 1, page 
191) or hardly enough to separate 
n-butane from isopentane. However, 
the use of this method on Heli-Grid 
or other high-efficiency packings, test- 
ing more than 100 plates' for the same 
length, gives absurdly large sample 
sizes, since, obviously, only about 4 
inches of the more efficient packing 
would still have as many plates as the 
simple wire coil packing, and far 
lower holdup for same distilling ca- 
pacity. (The “Efficiency Factor,” ref- 
erence 1, page 182, introduced by 
Bragg and modified by the author 
makes the proper comparison of pack- 
ings to take into account boilup rate, 
holdup and number of plates.) 

Therefore it is suggested that the 


above method be modified to refer to 
holdup not of the entire column, but 
of that fractional part of the column 
which has enough plates to provide the 
required separation of the smallest 
component. Actually, only a few inches 
of the Heli-Grid type packing will 
separate sharply isopentane from 
n-butane, especially if the holdup per 
inch of the packing is well-thinned out 
by low heat input, and after a period 
of total-refluxing. 

However, a special procedure may 
have to be followed if the smallest 
component happens to be the highest- 
boiling as the important case of pen- 
tanes-and-heavier in natural gas, There 
must obviously be some provision, as 
by “chaser” high-boiling liquid, or 
otherwise, to make possible proper 
fractionation of the last few inches of 
liquid travelling up the column like 
the tail end of a slow freight. 

The author's laboratory has tested 
and in fact at one time recommended 
the use of “chasers”; however, this 
expedient has been accompanied by 
difficulties and not entirely success- 
ful. The time-honored and common- 
sense trick of filling up the holdup 
of kettle with mercury at end of dis- 
tillation seems to be satisfactory and 
in fact indispensable, unless sample 
sizes and distillate times are to be in- 
creased many times. The objections to 
liquid being caught between mercury 
and kettle walls can be completely 
overcome by gradual admission of 
warm mercury, while a substantial 
amount of condensate still remains in 
kettle, by stopping distillation and 
cooling strongly to drive all liquid 
onto packing, then entering mercury 
into the temporarily dry bulb, ete. 

However, it does seem essential to- 
wards end of distillation when column 
packing is only partly wet to provide 
a suitable externally enforced tem- 
perature gradient, as by the column 
temperature gradient contro] device, 
Figure 9, preferably using air heated 
above atmospheric temperature to va- 
porize the oily highest-boiling traces 
from the upper kettle and lower col- 
umn regions, where even warm mer- 
cury is not effective. The external 
gradient is necessary because there no 
longer is a source of vapor from kettle 
to provide usual fractionating gra- 
dient, and because a simple vaporiza- 
tion of liquid from packing, without 
temperature gradient provides little if 
any separation; a very important 
point. Therefore, it would seem de- 
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sirable for much larger samples to be 
used with columns, which do not have 
some sort of provision, manual or 
automatic, for blowing heated air up 
the column at end of distillation. 


Summary and Conclusions 


The method of low-temperature 
fractional analysis has been reviewed 
from the standpoint of emphasizing 
those underlying fundamentals which 
are of most practical interest to ana- 
lysts, and from the standpoint of 
pointing out the most frequent causes 
of error. Specific cures for these errors 
have been suggested insofar as possi- 
ble. 

The method is inherently capable 
of accuracies, as well as of a preci- 
sion, of 0.1 to 0.2 percent, if properly 
used and all precautions observed. The 
capability of the method for reduced 
total distillation times has not all been 
fully exploited, but Starr, Anderson 
and Davidson® have demonstrated high 
accuracy within as little as 144 hours, 
using available apparatus types. 
Proper training of analysts in funda- 
mentals of operating technique, with 
the assistance of specific analytical 
procedures where applicable, should 
make it possible for most laboratories 
to approach the accuracies and short 
times just stated. 

Arbitrary rigid standardization of 
apparatus would stop progress; how- 
ever, there should he move general un- 
derstanding as to what constitutes good 
apparatus design and adjustment, and 
the necessary interdependence of spe- 
cific apparatus design and specific 
operating technique. 
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columns whicl 
until the skids 
The s¢ 


before 


and debutanizer were 


not erected were set or 
columns wert 


the 


the concrete pad 


insulated, however leaving 


equip 


(Fig. 3, left foreground): 


Gladewater Adds 
Perco Reforming Unit 


H. A. GREBE, A. L. MILES, and K. W. SEED 


1) Two chambers; 2) Valve 
manifolding for chamber switching dur- 
and catalyst regenera- 
Finned tube heat exchangers 
provide heat exchange between 
process 


catalyst 


ing processing 
tion; 3) 
(whicl 
effulent and 


catalyst chamber 


heater feed); 


Skid No. 2 (Figure 2): 1) Charge 


A NEW skid-mounted Perco unit at 
Gladewater Refining Company per- 
mits a small refinery to remain oc- 
tane competitive. The cat poly unit 
now under construction will handle 
olefinic gases from the Perco unit 
and thermal cracker and will pro- 
duce high-octane blending compo- 
nent. 

Of the authors, Mr. Grebe is with 
Grebe & Doremus Process Com- 
pany. Houston; Mr. Miles is with 
Gladewater Refining Company. 
Gladewater and Mr. Seed is with 
Perco Division, Phillips Petroleum 
Company. Bartlesville, Okia. 


pump; 2) Fractionator; 3) Fractionator 
overhead condenser; 4) Fractionator re- 
flux accumulator; 5) Fractionator re- 
flux pump (which also furnishes charge 
to the debutanizer surge drum); 6) 
Rotary air compressor; 

Skid No. 3: 1) Debutanizer feed surge 
drum, into which is fed straight run 
naphtha frem the topping unit as well 
as Perco fractionator accumulator liq- 
uid; 2) Debutanizer feed pump; 3) De- 
butanizer; 4) Debutanizer reflux drum 
and pump; 5) Debutanizer reboiler cir- 
culation pump; 6) Debutanizer overhead 
condenser. 

Figure 2 shows a close up view of 
Skid No. 2 which contains the frac- 
tionator Also in this 
portion of the 
cracked gaso- 


and accessories 


can be seen a 


thermally 


picture 
stabilizer for 
line. 


Figure 3, in the left foreground, shows 


TABLE 1 


Catalytic Desulfurization of Thermal Cracked Gasoline 


Product, Unstabilized 
Caustic Washed 
Desulfurized Gasoline 


Charge. 
Raw Cracked 
Gasoline 





Operating Conditions: 
Space Velocity, Vol./Vol./Hr 
Catalyst Case Inlet Temp., F 
Catalyst Case Pressure, pag 
Catalyst 

Predact laspection 
Gravity, API at 60° F 
ASTM Distillation, F 

IBP 


10 percent evaporated 
30 percent 
SO percent 
70 percent 
wo _ 
> 


Recovery, vol. percent 
RVP, psi 
Total Sulfur 
Mercaptan Sulfur, wt. percent 
Bromine No 
Research Octane Numbers: 
Ch 


al 


ear 
+1 mi TEL/e 
3 mi TEL/gal 


1.23 
765 


4 
Cyelocel Grade Bauxite 
582 


100 
160 
226 
267 
310 
363 
402 

oO oR.0 

7.0 

0.058 

0.016 

fs 

63.5 

72.8 

79.4 
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1 on which the two catalyst 


Skid No 


chambers are mounted. In the right 


background can be seen from left to 
right the debutanizer reboiler, the steam 
superheater and the heater 
Though installed apart from the skids, 


the en- 


process 


the heaters are so situated that 


tire area required by the Perco unit, 


the control room and the ther- 
100 feet 


including 
mal stabilizer, is about 30 by 


room will include instru 


The control 


mentation required by the catalytic 


polymerization unit, which is designed 
to handle the 
operation of the 


California Re- 


gases produced 
unit 


olefinic 
from the Perco 
and the thermal cracker 
search Corporation's film-type catalytic 
polymerization unit is now being added 
to the facilities at the plant and the ab- 
stabilizer columns for this 


sorber and 


unit can be seen in the background in 
Figures 1 and 2. 
The initial of the 


on a cracked gasoline charge, 


operation unit was 


which was 


processed at desulfurization tempera- 


tures only Table 1 shows operating 


data and inspection tests on charge 


and product 
The 


percent 


Table 1 a 48.4 
of total sulfur and a 94 


data of shows 
removal 
percent removal of mercaptan sulfur 
with a 42 


TEL level 


operating data and in- 


octane number increase at 


the 3-c« 
Table 2 shows 


spection tests on charge and product 


when processing a 170°-475° F. straight- 


run naphtha. The fractionator overhead 


is shown as the final product. Frac- 


tionator bottoms constitute about 1 per- 


cent of the charge to the unit 


Che first run listed in Table 2 repre- 


FIGURE 2 


' a iD Py) ) ty yy 





TABLE 2 
Catalytic Reforming of Straight Run Naphtha 


Perce Charge |— 


PRACTIONATOR OVERHEAD PRODUCT 
Run No. 2 Run Ne. 3 


=\- - 


Run No. I 





Operating Conditions: 
Space Velocity, Vol/Vol/Hr 
Catalyst Case Inlet Temp. °F 
Catalyst Case Pressure, psig 
Catalyst 


Product Inspection: 
Gravity, API @ 60 °F 
—s Distillation, *F 


10 percent evaporated 


EP. 

Recovery, vol. percent 
Cs5+ gasoline, ve nt of charge 
RVP. psi. @ 100 # 
T Sulfur, wt. percent 
Mercaptan Sulfur, wt. percent 
Bromine number 

Research Octane Numbers 


Plus | mil. TEL/gal 
Plus 3 mi. TEL/gal 
Calculated: 
Yield, Butanised gasol. vol. percent of charge 
RVP psi. @ 100 “F 
Research Octane Numbers 


( 
Plus 1 mi. TEL/gal 
Plus 3 mil. TEL/gal 


sents very mild reforming of the naph- 
tha at 940° F 
was sufficient, however, to give 
increase of 8.2 num- 
TEL level. More in- 


reforming operation 


This low reforming tem- 
perature 
a Research octane 
bers at the 3.0-c« 
dicative of the 
which Gladewater will probably employ 
in meeting their finished gasoline speci 
Run No. 2. In this run at 
chamber temperature, the 


hcations ts 
982° F 
Perco product rated 78.4 Research o« 

tane rEI The prod- 
uct quality demanded will determine the 


inlet 
per gallon) 


(3 ce 


which 
Butar 


catalytic reforming, 


] 


severity of 


can be varied over a wide range 


1.08 1.01 | 0.99 
940 9x2 | 1015 


47 | 
Cyclocel Grade| Cyelocel Grade, Cyclocel Grade 
Bauxite Bauxite Bauxite 


MO 3.5 


109 
212 


83.5 
45 


<0.001 


ization of the above products to finished 


vapor pressure, as shown at the bottom 
of Table 2, 


ratings 


considerably improves the 
octane 

The marketing 
position Refin- 
img Company through its Perco unit and 
unit will un- 


greatly improved 


attained by Gladewater 
catalytic polymerization 
doubtedly solve production problems for 
octane requirements tor years to come. 
Perco catalytic reforming and desulfur- 
ization, due to the inherent flexibility of 
offer a solution for 


the process, again 


the small refinery in meeting octane 


specifications 


FIGURE 3 
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Information, formal and otherwise, about 


and Other Personalities 


Ettinger Wilson 


Shell Quartet Deals 
With Steel Corrosion 


R. » A EFFINGER, member of the 
Hydrogen Attack 
Equipment,” ap 

is a Semor ae ne 


quartet w wrote 
Refine 
pearing on page 132 
at Shell Oil Company's Martinez, Calit., 
plant. He was first employed by Shell 
in 1935 as laboratory inspector at the 
Martinez refinery. After graduation in 
1939 he rejoined Shell as plant tech 
that capacity until 
ymoted to corrosion 
plant. During the 
mecentrated on cor 
and en- 
Effinger 
from the 


of Steel w 


nologist, serving in 
1942 he was pr 
engineer in the same 
1942-1949 period he ce 
both from metallurgical 


when 


rosion 
vironmental points of 

Ids a B.S. in Chemistry 
University of Washington 

Joseph G. Wilson, also of Shell Oil 
Company, New York, received his B.S 
in mechanical engineering in 1932 from 
the University of Michigan. He first 
joined Shell in Mexico at the Minatitlan 
refinery and then in 1935 moved to the 
Tampico refinery. He engaged in engi 
neering, maintenance, and construction 
Transterring to the Shell Development 
Company as head of the mechanical 
engineering section, he busied himself 
with the research and development of 
processes for the manufacture of pe 
troleum and chemical products. He cur- 
rently is assistant manager of the manu- 
facturing - engineering department of 
Shell Oil Company 

Dr. Melvin L. Renquist, Shell's rep- 
resentative on the process group for the 
special committee on hydrogen attack of 
steel, is well acquainted with design 
problems of new plants and revisions to 
plants and is particularly inter- 
ested in fractionation. In fact he played 
a major part in the development work 
which led to Shell’s commercial produc- 
tion of cyclohexane and benzene from 
petroleum at its Wilmington plant. Dr 
Renquist has been a member of the 
Shell organization since 1942 when he 
entered as a technologist in. the San 
Francisco research and development de- 
partment. 


view 


existing 
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Renquist Wachter 


yurth member of the 
quartet, was a national research fellow 
from the University of California from 
1930 to 1932 and engaged in research on 
the thermodynamic properties of solid 
solutions of salts and of metals. He 
joined Shell in 1932 to engage in re- 
search on chemical petroleum processes 
As head of the corrosion department 
since 1938, he has concentrated his ef- 
forts on prevention in all 
phases of petr lated chemical 
operations 


Dr. A. Wachter, { 


corrosion 
oleum and r 


Deep Sea Fishing 
Keeps Him Contented 


oo 
AOOLING Equipment Perform- 


ance” which starts on page 110, was 
written by Harold A 

Dresser, a full fledged 

author with articles in 

various magazines to 

his credit and no 

stranger to the printed 

page 

Dresser, district 
sales manager for The 
Marley Company, Inc 
is an alumnus of ( “ali- 
fornia Institute of 
Technology Pasa- 
dena; a member of 
the State Board for 
Civil and Profes- 
sional Engineers; a Dresser 
member of the Natural Gas Association 
of America and a member of the Board 
of Directors of that organization. Since 
1926 he has been associated with the Dri 
Cooling Industry. 

4 native and resident of Los Angeles, 
he finds himself in an ideal spot for 
pursuing his favorite hobbies; close to 
salt water for deep sea fishing trips, and 
with the length and breadth of the con- 
tinent to roam when he gets a yen for a 
long travel jaunt. Dresser is married 
and happily mentions his lovely 20-year- 
old daughter as a fundamental part of 
his biographical information 


the men who write for PETROLEUM 
REFINER 


as well as others prominent in 
the industry. 


Baker Kerns 


Sohio Authors Discuss 
Aluminum in Refining 


SE of Aluminum in Refinery 
Equipment” an article found on page 
123 of this issue is the product of E. 
Kerns and William E. Baker, both of 
The Standard Oil Company (Ohio) 

Kerns, born in Fairfield County, Ohio, 

attended Capital University and Carne- 
gie Tech, receiving a mechanical engi- 
neering degree from the latter in 1925 
He did inspection work for Standard 
Oil Company (New Jersey) for three 
years and then joined the Louisiana Oil 
Refining Corporation at Shreveport as 
a member of the process unit testing 
He was promoted to mechanical super- 
intendent of its Bossier City refinery 
and served in that capacity until 1934, 
when he transferred his services to The 
Standard Oil Company (Ohio). At pres- 
ent he is in charge of the materials and 
equipment section of general engineer- 
ing. 
Baker is a 1943 graduate of the Uni- 
versity of Cincinnati and holds a degree 
in chemical engineering. Prior to service 
in the Navy he did production and 
maintenance work for Calco Chemical 
Division of American Cyanamid Cor- 
poration. Upon discharge from the Navy 
he joined The Standard Oil Company 
(Ohio) and has been employed in the 
general engineering division since that 
time. 


Chem Engineers Write 
Of Research Study 


oe 

A METHOD of Estimating the 
Pour Points of Blends of Petroleum 
Distillate Stocks” on page 93 of this 
issue is the work of two California Re- 
search Corporation members, Eugene B. 
Reid and Howard I. Allen. 

Reid was born in Chico, Calif., and 
studied at Chico State College for two 
years before transferring to the Univer- 
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Revere Admiralty 
Metal Tubes in a beat 


@ This heat exchanger, fabricated by the Nooter Corporation, 

St. Louis, Mo., contains Revere Admiralty Metal Tubes. They were 
specified after a thorough study of operating conditions 
indicated that they would be the most satisfactory. Though Revere 
Admiralty Metal Tubes are generally considered to be 

acceptable under a relatively wide range of conditions, and are 
bought in such large quantities as to warrant the term “popular,” 
they are by no means all-purpose tubes. In fact, there is no one 
tube alloy that can be called “best,” because condenser and 

heat exchanger installations vary so greatly in their requirements. 


In order to meet these differences, Revere does two things; it 
makes condenser tubes in a number of different alloys, and 


it collaborates with its customers, through the Revere Technical 





Advisory Service, in specifying the alloy most likely to meet 


individual service réquirements. 


Among the Revere Condenser Tube Alloys are: Admiralty Metal, 
Arsenical Copper, Muntz Metal, Aluminum Brass, Aluminum 
Bronze, Cupro-Nickel. Revere also supplies tube plates in a variety 
of alloys. If you have any questions regarding the selection of 

tubes or plates for condensers and heat exchangers, consult Revere. 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


ede . 


Mills: Baltimore, Md.; Paves Clinton, LiL; ry “yy and Angeles 


and Riverside, Calif; New , Mass.; Rome, 
Sales Offices im Principal Cities, Distributors Everywhere. 


SEE “MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY 


May, 1951—A Gulf Publishing Company Publication 
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Reid Allen 


sity of California ere he received a 
B.S. in Chemistry in 1935. After a brief 
eriod with the Shell Development Com 
vany, he continued his academic work 
at the University Michigan and re 
ceived a Ph.D. in 1939. Until he joined 
the Coast Artillery for service in the 
Aleutians (later he saw service with the 
Chemical Corps at Army Chemical 
nter, Md and at Dueway Proving 
re Vas a re mbe T the staff 

Deve met De 


Resea 
artment t 
After t >» BP ee this 

wir wn as 

n, and 

rechnol- 
livision 

at the Univer 


an re n 

Allen, it t article, is a 
t t nd raduate of 

Technology 

S. Navy he 

rpora 


r cal et 
the Illin 
After tour 
ined the C; rniz h ¢ 
tion and has w d in the ¢ 
sign, renhinery 


vice groups 


cess de 


technical 


Tate Writes Of 
Heating Development 


‘ 
Cac TATE, manager of the Refining 


Department for Phillips Petroleum 
Company, is the au 
thor of “A New De 
velopment in Radiant 
Heating for the Pe- 
troleum Industry,” 
which appears on page 
103. Tate, whose head 
quarters are in Bar- 
tlesville, Okla., started 

work for Phillips 

1 1932 after receiving 
a B.S. degree in Elec- 
trical and Mechanical 

ngineering from 
Kansas State College 

His varied experi 
refining opera- 
tions includes 12 years at the Borger, 
Texas, and Okmulgee, Okla., refineries 
Living in Mexico was one of the ad 
vantages—or disadvantages—of a three 
year period from 1945 to 1948 when he 
served as special Phillips representative 
f the Petroleos Mexicanos project. He 
returned to 1949 to be 
come manager of the Refining depart 


nee it 


Bartlesville in 
ment 


160 





Podbielniak Honored for 
Lab Apparatus Research 











Dr. Walter J 


Podbielniak, president 
of Podbielniak, f 


Inc., of Chicago, was 
honored during the recent meeting of 
the Natural Gasoline Association in 
Tulsa, when he was presented with the 
Hanlon Award, the highest honor in the 
natural gasoline industry 

He received the award in recognition 
of the part he has played in the early 
development of practical analytical ap- 
paratus and for his continuous effort 
to improve accuracy and efficiency of 
such instruments. The low temperature 
fractional analysis equipment familiarly 
known as the “Pod column” is a piece 
of standard equipment in most oil com- 
pany plants and laboratories 

Dr. Podbielniak began the manufac- 
ture of low temperature analytical equip- 
ment in 1929 after a brief period engaged 
in research for Phillips Petroleum 
Lompany 

Dr Podbielr author f the ar- 
ticle on nage 145 of Part I 
“Precise Fractional Distillation 
April issue of 


this issue 
tf his 
Analysis” appeared m the 
PerroLeumM RerFiner. 


Frank N. Porter Named VP 
World Petroleum Congress 


Frank M. Porter, president of the 
American Petroleum Institute, has been 
named th American vice president of 
the Third World Petroleum 
to be held at The Hague, Netherlands, 
May 28 t June 6 

Porter named vice president and 
member of the Committee of Honour 
committee. W. Alton 
f Cities Service Com- 
pany and « f the board of API 
will serve with Porter as representatives 
American petroleum industry 

The U. S. government will be repr« 
ented by Gen. | ©. Tl 
ber of the Texas Railroad Commission 
and Dr. W. I Wrather, director of the 
U. S. Geological Survey. Dr. E. \ 
Murphree, Standard Oj] Development 
Company, is chairman of the national 
committe for the U. S. and members of 
ommittee are: F. S. Clulow, Shell 
Oi} Company: Dr. Paul D. Foote, Gulf 
Research and Development Company; 
H. R. Tate, Standard Oil Develonment 
Company; and Mrs. Luther D. Swan 
strom of Master Reporting Company 

President of the Congress is Tonkheer 
©. C. A. van Lidth de Jeude. Five vice 
appointed from the 
associations of pe 
ogists: Prof. P. Ercu- 
R. Navarre, France: C 
Southwell, Great Britain: Prof 
M toldrini, Italv; Frank M Porter, 
United States, and Dr. Gustavo Thery- 
Fombona, Venezuela 


McKenna Is Safety Director 

Tack Mc Kenna has been named <afety 
director of Lion Oil Company, El Do- 
rado, Ark. He served as assistant safety 
director since 1948 although lately he 
has been acting safety director 

Employed as a boiler maker helper 
in 1933, McKenna has 18 years of un- 
interrupted service with Lion Oil Com- 
pany to his credit In 1943 he was 
named refinery safety engineer 


Congress 


was 
by the organizing 
Tones, president 
hairman 


f the 


mpson, mem 


his « 


presidents were 


chairmen of national 
troleum 


Relgium: 


techr 
lisse 


A. P 


Ex-Teacher Tells Of 
Technical Classrooms 


A UTHOR of “Technical Classrooms 
on the Job,” on page 77, is H. Dayton 
Wilde, Humble’s 
manager of research 
and development. Dr. 
Wilde, born in Aguas- 
calientes, Mexico, at 
the turn of the cen- 
tury, received his B.S. 
and M.S. from the 
University of Texas, 
and a Ph.D. from 
MIT. He has taught 
at both schools. His 
doctor's thesis was a 
study of plate effi- 
ciency in commercial 
petroleum fractionat- Wilde 
ing towers and in- 
volved a practical research period with 
Humble 

In 1927, Dr. Wilde was employed by 
Humble in the technical and research 
division at its Baytown refinery, and in 

29 was transferred to Houston to 
head a new group for carrying on re 
search for the production department 
Although continuing as manager of pro 
duction research he became, in 1933, 
manager of the technical and research 
division of the refining department. He 
held this responsibility until 1945 when 
manager of re 
com 


promoted to 
search and development for the 
pany as a whole, inclusive of the re 
search done in geophysics and produc 


he was 


tion 

Dr. Wilde is a member of ACS 
AIMME, AICE, and API and was for 
a time active in the AIMME Petroleum 
Division as a member of its board. He 
is currently a member of the Aircraft 
Fuels Committee of the Military Pe 
troleum Advisory Board and is director 


of the AICE 


Refinery Veteran Retires 
After 44 Years of Service 


After almost 44 years of continuous 
service with The Texas Company, R. G 
Collins, 34 years a refinery official and 
lately superitendent of West Dallas 
Works, has retired. He began working 
for The Texas Company in 1907 at 
Henrietta, Okla. on the Tulsa-Port 
Arthur pipe line 

is various jobs have included still 
fireman and in 1910 he started the 
Texaco stills at Tulsa; inspector in 
charee of laboratory and shipments at 
Tulsa; and assistant superintendent of 
the same plant. His assignments have 
led him to Tampa, Fla., Shreveport 
La., Amarillo and Dallas. Collins will 
remain in Dallas 


Sinclair Promotes Allen 


C. J. Allen has been promoted to 
assistant to the president of Sinclair Oil 
Corporation but will continue as vice 
president of Sinclair Refining Company 
L. M. Fuller, who has been with Sin 
clair Refining since 1922, has been 
elected assistant treasurer of Sinclair 
Oil Corporation, succeeding Allen 
Vol 30, No. § 
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_PENBERTHY 


“FLOATING 


a ieee 


a 


Saag ro 


of Vessel Tapping 


An important new feature now available on all Penberthy 
drop forged steel gage valves is the “floating shank” . . . an 
improvement that has money-saving advantages to many users 
of liquid level and water gages. 

The “floating shank" compensates for inaccuracies in the 
center-to-center distance of the tapped holes in the vessel on 
which the gage is mounted. The variation can be as much as %”. 
It provides a mounting flexibility not elsewhere obtainable .. . 
it saves time during installation of the gage . . . it eliminates 
stresses that are often induced during mounting. 

The Penberthy “Floating Shank” can be had at slight addi- 
tional cost . . . specify it on your next order for Penberthy 
drop forged steel (or alloy) gage valves. 


PENBERTHY INJECTOR COMPANY 


DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 
Detroit 2, Michigan 
Established 1886 Canodian Plant, Windsor, Ontario 


1951—A Gulf Publishing Company Publication 


Another 
PENBERTHY 


First 


eeeeeeeeeeeeeeeeeeee 
OTHER PENBERTHY PRODUCTS 


PENBERTHY CYCLING 
JET PUMPS 


Automatically operated by 
air, gas of steam pressure 

.~ Will pump without clog 
ging any liquid that will flow 
through pipes. Ask for Bul 
letin 5030 


PENBERTHY EXPLOSION-PROOF 
SUMP PUMPS 


writer approved for Class 1, Group D, and 


Class 2, Groups E, F and G hazardous loca 
tion. Made of copper and bronze throughout 
Ask for Bulletin 4929. 


PENBERTHY EJECTORS 
A simple jet pump operated by air, water or 
steam. Needs no lubrication . . . will not get 
out of order. Ask for Bulletin 5080. 
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iran Nationalizes Oil 
Without Settling Terms 


Seizure of the $500 million 


refinery 


A\badar 
was effected 
this month w he Shah of Iran 
an act nationalizing the British 
Anglo-lIranian Oil Company 
Britis Americar 


pictured alx 
early I 
signed 
rwned 
property envoys 

open 
granted the 


were unabl keep negotiatior 


t maintan ntract 

tree negotiations 
Abadan, “the 
taker 


mpensation r 


company 
for a period 
world’s lar was 
without 
fficials had | inte ! 

the | 1 Na 

Anglo-Iranian © 

perating wt 
t} 


nite 


n to thre: 
The comp: 


was wind up its expansi 


After ; ‘ gram a new at 
alytic cracker and recovery plant 
having an approximat« ROO 
barrels-a-day, is nearing 
was undertaken to impr 
of white and black oil 
Forty pers 


crude pri 


gas 
capacity ot 
ompletior 
Che project 
the balance 
duced by the 
the 400,000 
was proposed for motor 


refinery 
barrels ot 
daily 
thon gas 

Approximately 50 
cracker output scheduled f 
essing as fuel gas, butane/butene 
use in the alkylation pr: 
line for use as motor 
The cat cracker was designed by F: 
Wheeler Corporation 


PAD Invites Industry to 
Plan World oil Expansion 


Troubled by threat of a strike 
shutdown at Anglo-lranian’s 
Iran the past two months 
initiated round of 
industry « the question of 

permitted to organize 

k in oil production 

Abadan was com 

nited States 

200 te 


percent ! 


was 


cess) and was 
or aviation gas 


ster 


badan 
refinery in 
PAD 


wit! 


discussions 
how 
1 du 


be ca to supply 


ousand barrels-a-day above pres 
ent production 
Result was an 
the oil industry and 
dustry might negotiate 


understanding between 
PAD that the iv 
voluntary agree 
immunity 


ments whic would arry 


1@2 























The MONTH... 
in the INDUSTRY 


Superfractionating col 
umns at Abadon refin- 
ery, a plant spotlighted 
by recent news devel- 
opments. 





under antitrust laws 
because the Department had 
insisted on placing a government offi- 
cial as chairman of each industrial com- 
mittee 
Although the strike dwindled away in 
April, late news from Iran indicates that 
plans PAD might have formulated 
be put into action. Reorganization 
the Iran government has removed 
pro-western sentiment trom governing 
circles and will possibly mean that Iran- 
ian oil is lost to the free world 
The possibility of stepping up foreign 
to maximum capacity as a 
increasing accessible petrole- 
um was examined by PAD and on the 
appeared to be a possible solution 
present operate 
their maximum 


from prosecution 


Justice 


refineries 
means t 


tace 
refineries at 
below 


is many 
allocations far 


capa ties 


Time to Pioneer Synthetic 
Fuels, Chapman Declares 


opinions regarding need for 
synthetic fuels was expressed last month 
by Interior Secretary Chapman who 
championed development of the syn 
thetics plan, and Eugene Holman, presi- 

nt of Standard Oil Company (New 

rsey), who declared that the industry 
as been so successful in finding new 
oi that synthetic fuel will 
foreseeable 


{ pm site 


sources 
not be necessary in the 
tuture 

Chapman said that one or two com- 
shale and coal plants built now 
future large produc- 
In addition, he said, 
produced by the coal plants 
make a noteworthy contribution 
program 


mercial 
would pioner 
tion of liquid fuels 


chemicals 


SC ale 


would 


to our defense 


Phillips Election Names 
Endacoftt as President 


Paul Endacott has been elected presi 
dent of Phillips Petroleum Company to 
succeed K. S. Adams who was elected 
chairman of the board and chief execu 
tive officer as well as chairman of the 
executive committee 

Stanley Learned was elected executive 
vice president and assistant to the presi- 
dent. W. W. Keeler, formerly vice presi- 
dent of refining, was elected a director, 
and vice president and assistant to the 
executive vice president. C. C. Tate was 
appointed manager of the refining de 
partment and J. E. Bogk was appointed 
chairman of the operating committee 


One-Fourth Smog Condition 
Blamed on Oil Industries 


Latest report by Stanford Research 
Institute lays 25 percent of the smog 
responsibility to the petroleum industry 
“because it is by far the largest im- 
dustrial user of fuel.” Another 15 per- 
cent of the cause is laid to other indus- 
tries. A preliminary report issued in 
February blamed the general public 
for 60 percent of the air pollution. The 
new report commented that diversity of 
source of responsibility of smog proved 
that it is a community problem and 
can be abated only by community ac 
tion. The Western Oil and Gas Asso- 
ciation sponsors the smog investigation 


Dr. Paul Foote Honored 

Dr. Paul D. Foote, Gulf Oil Corpora- 
tion vice president in charge of research 
and development, re- 
ceived the outstand- 
ing achievement 
medal award of the 
University of Min- 
nesotaat Minneapolis 
during the University’s 
centennial observances 
The honor is reserved 
for former students 
who have attained 
high eminence and 
listinction 

Member of the 
Ordnance Advisory 
Committee of the Re- 
search and Develop- Foote 
ment Division, Department of the Army 
and a member of the Naval Ordnance 
Laboratory Advisory Board, he 
during World War II a consultant to 
both the office of Scientific Research 
and Development and to the Research 
and Development Board 

Author of notable scientific papers, he 
is associate editor of the Journal of the 
Franklin Institute and active in many 
scientific and petroleum organizations 


was 


Lynch Elected by NGAA 


John F. Lynch, La Gloria Corpora 
tion, Corpus Christi, has been elected 
president of the Natural Gasoline Asso- 
ciation of America. He succeeds James 
E. Pew, Sun Oi! Company, Philadelphia 


Treasury Fires on Co-ops; 
Advises Revised Tax Plan 


The Treasury Department has handed 
the House Ways and Means Committee 
a lengthy study advising Congress it 
may legally impose full corporate in- 
come taxes on co-op net earnings. The 
Vol 30, No. 5 
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ISB MIR ceatead of Céguéds VOR COOLING 


While the principle of air-cooling in heat (the integral finned tube)—and specifically 


exchangers is not new, its adaptation on the bi-metal Trufin. This tube has aluminum 
a large scale in industry is being recog- 
nized more and more. Air as a coolant 
can be used under certain conditions 
with greater economy and higher 
efficiency than is practical with liquids. 


fins and copper liner, which latter can be sup- 
plied in most copper base alloy specified to 
accommodate the contacting fluids. Obviously, 
such factors as corrosion, pressure, etc. deter- 
mine the type of liner and composition of the 
The advantages of air-cooling are tube that would prove most efficient. 
readily recognized in cases where 
ample water supply is not available, 
where such water may cause scale or 
premature corrosion, or where treat- 
ment required for the water would 
prove expensive. Many more ad- 
vantages will suggest themselves. 


Since the fins of Trufin are integral with the 
outer tube itself, they stand upright and 
remain in a fixed position. Moreover, because 
there is a good mechanical bond between the 
two metals, very little loss of efficiency is 
experienced regardless of the type of liner. 
There is much specialized experience here at 
Wolverine upon which you are invited to 


draw for help in solving problems involving 
heat exchangers. 


One of the major components in 
all air-cooled heat exchangers is, 
of course, the tubing. And the 
tubing that deserves serious con- 
sideration in such applications 
naturally is Wolverine Trufin* 





WOLVERINE TRUFIN BI-METAL 


aluminum fins; copper liner 











Shown here are two views of an air-cooled 
heat exchanger installed in the south by 
Hudson Engineering Co. Nearly a quarter- 
million square feet of surface area is rep- 
resented in the installation of Wolverine 
Trufin—the integral finned tube. This bi- 
metal Trujin was specifically developed for 
this air-cooling application and is the 
direct result of the study of conditions 
found there by Wolverine’s Customer 
Engineering Service. 





*Reg. U. S. Pat. OF. 


WOLVERINE TUBE DIVISION 
Calumet & Hecla Consolidated Copper Company 
INCORPORATEDO 
Mar.uk ers of Jess, non-ferrous tubing 
1431 CENTRAL AVENUE + DETROIT 9, MICH. 





W alverine Condenser Tubes stocked bv Butler 
olverine Trufin and the Wolverine Spun End Process available Industries, Inc.. 355 . 
in Canada through the Unifin Tube Co., London, Ontario. Beaumont, Texas * Tel: Beaumont 5-2351, 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


Export Department 13 E. 40th St., New York 16, N. Y 
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study was prepared in conjunction with 
House-Senate committees on Internal 
Revenue Taxation, and attacks “patron- 
age dividend agreement between a 
operative and its members 
parties to such an agreement 
dealing at arm's length as is the 
an ordinary rebate.” 

rhe report pointed out that congress 
has treated co-operatives as corpora 
tions, since in exempting certaim tarm 
co-operatives trom tax, it has exempted 
them from the corporate tax 
prove, according to the report, that con 
gress could repeal present corporate in 
come lace them witl 
excise taxes 
by the “net 
regardle Ss ol 


co- 
the 
not 
case in 


since 
are 


Past cases 


and rep 
which could be n 
margins of the corporation, 
whether or not tl 


taxes 


veasured 


ese ma 


gins represented mcome 


Trends of Operations and Changes in Stocks 


Figures on crude stocks are from Bureau of Mines weekly reports; all others from —- — pnd 
Petroleum Institute weekly reports, which are estimates on Bureau of Mines basis. 


Trends in 


Week Ended Daily Stills Daily Week End Weekly 


Production ” ene te | : Stocks Production! Stocks 


barrels—add 000) 
Genel ond Divine 


Production 


Predaction 
Week End Weekly 





1950: 
248,411 
245,586 


April 28 


* April 21 Stocks 


Oberfell Given Appreciation Award 


By API Refining Div 


mid-year meeting of 
Institute's Division 
Tulsa April 30 


rhe sixteentl 
American Petroleum 
of Refining was held in 
through May 3. The meeting included 
analytical research, refinery 
treatment, corrosion prob 
equipment training, 
and the use of 
j 


sessions on 


waste water 


lems, ¢ 


lectrical 
fuel utilization, 
LPG as a motor fuel. Meetings on the 
refinery division committees 
Attendance exceeded 800 

Dr. Frances Lamb's presentation of 
Formation of Engine-Deposit Com- 
pounds by Solid-State Reactions,’ 
marked the first appearance of a woman 
scientist before the Refining Divisior 
See Look Box, p 75 

At the dinner h 
Wednesday, May 2, 
the Division of Refin 
ing awarded a “Cer 
tihcate of Apprecia 
tion” to G. G. Ober 
fell for his services 
to the API in the 
helds of automotive 
research and conser 
natural re 


motor 


principal 
vere he ld 


vation t 
sources 
Oberfell is the 
sixth recipient of this 
award, joining 
rhomas G 
Kenneth 


such 
names as 
Delbridge, 
G. Mackenzie, 
E. Wilson, and 
Oberfell 

RFC on the 


retired last 


Oberfell 


Walter Robert 
Wilson Bregy Hart 
consultant to the 
rubber program 
July as president of 
development for Phillips 
Petroleum Company. He established the 
research and development department 
for Phillips in 1925. Oberfell has 
been a director of the company, a mem 
ber of the executive committee, and a 
president and director of Phillips 
Company and vice president 
of Phillips Terminal Company 

He spent four years as a junior 
chemist with the U.S. Bureau of Mines, 
and a year with Ohio Fuel Supply 
Company in Columbus, as a chemist 
During World War I Oberfell served 


samans, 
spec ial 
synthetic 


vice 


research and 


also 


vice 
Chemical 
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sion at Tulsa 


Warfare Service Fol 
lischarge he joined Chestnut 
Corporation, Tulsa, as re- 
searc and later changed to 
consulting natural gasoline engineer with 
Seeley-Oberfell Corporation 
the ACS, ASTM, API, 
and AIC, he has also pub 
lished several papers, made frequent 
contributions to trade journals and tech 
nical publications, and holds several U.S 
patents 

Samans, also holder of an API award 
f appreciation, attended the conference 
vefore sailing for The Hague, Holland, 
vhere he will deliver a paper on “Un 
fired Pressure Vessels for the Petroleum 
Industry” at a meeting of the Third 
World Petroleum Congress 

Industrial research firms today are 
giving more attention than ever to their 
own private training programs for 
equipping technical men to wofk more 
effectively, according to a recent survey 
of 100 firms by the Industrial Research 
Institute, Inc. Results of the survey 
were made public in a talk “Industry 
Practices in Training Technical Per- 
sonnel” by H. G. Vesper and D. H. 
Etzler of California Research Corpora- 
tion, San Francisco. The study revealed 
enthusiastic interest im employe train- 
ing, they said, although only 20 percent 
*f the companies surveyed conducted 
formal training programs 

Remarks made by H. Dayton Wilde, 
describing how Humble Oil & Refining 
Company, Houston, provides technical 
training for refining research men and 
technologists, may be read in full on 


the Chemical 
wing his 
Smit! 
h 


and 
engineer, 


4 member of 


SAE, AICE, 


i] 


page 77 

Use of liquefied petroleum gas as a 
fuel highlighted the closing 
the midyear meeting. Eugene S 
Corner, Standard Oil Development 
Company and FE. H. Berg, Esso Stand 
ard Oil Company, reported that an ever 
increasing number of busses and trucks 
are being operated on LPG and that as 
an engine fuel it has the characteristic 
of being high in octane number permit- 
ting use in engines of high compression 


motor ses 


sion of 


rates 


ar 


Saal at 
833 


24MM 


3585598 


106,424 
112,631 
126,261 
134,870 
142,186 
137,474 


2222 
2552 be 3 
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At a press conference held during the 
lulsa meeting, W Stewart, Jr., 
executive vice president of Union Oil 
Company of California, told of a new 
process for, improving quality of prod- 
ucts from heavy Santa Maria, California, 
The new process, “Hydrode- 
being drawn up for 
full commercial installation. The 
process, he said, is catalytic in nature 
and combines hydrogenation and desul- 
furization reactions. Stewart described 
the yielded as “marketable.” 


crude oil 
sulfurization,” is 
scale 


gasoline 


Osher Goldsmith to Direct 
Fuel Price Stabilization 


Goldsmith, 


Appointment of Osher G 
fuels and 


Tyler, Texas, as director of 
chemicals division itt 
the Southwest Re- 
gional Office of price 
stabilization was an- 
nounced by Alfred L. 
Seelye, Dallas re- 
gional OPS director 
Goldsmith has served 
as consultant since 
the opening of the 
regional OPS office 
last January 29 

He will supervise 
administration of price 
regulations in the pe- 
troleum, chemicals, 
export and import, Goldsmith 
ice, rubber, solid fuels and transporta- 
tion industries. He held a similar posi- 
tion in the Dallas office during the last 
war 

Goldsmith is a registered petroleum 
engineer and holds a degree in mining 
engineering from the Missouri School of 
Mines, 1920. He has been employed by 
both major and independent oil com- 
panies in all phases of oil business and 
was at one time an independent oil pro- 
ducer and consulting petroleum engineer 
with offices in Tyler 


Dr. Charles Allen Thomas 
Named Monsanto President 


Dr. Charles Allen Thomas has been 
elected president of Monsanto Chemical 
Company. He succeeds William M. 
Rand who was first elected president 
of the company in 1945 

Dr. Thomas was identified with the 
production of the atomic bomb and is 
co-author of a plan for control of 
I ‘al 
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@ This advertisement is published here to 

acquaint oil men with what the McKee Iron 

and Steel Plant Division is doing to alleviate 

steel shortages. 

In addition to its refinery engineering proj-) 

ects McKee now has in progress seven blast 

furnaces, two integrated steel plants, two 

750,000-ton open-hearth shops and miscelia- 


Arthur G. McKee & Company have been recog- 
j nized since 1905 as a leading engineering firm 


engaged in the design, engineering and construction 


of iron and steel plants. 
neous related projects. 


McKee experience includes all types of iron and 
steel production facilities from preparation of 


raw materials to finished steel. 


long experience that the McKee method of coor- 


resources to undertake any steel plant project 


3 The McKee organization has the scope and 


regardless of size or location. Completion dates of 


new projects are contingent on present schedules. 


6 Men in the Iron and Steel Industry know from 


dinated engineering reduces plant costs and speeds com- 
pletion—that McKee Engineering means Assured 
Results. That’s why they buy McKee Engineering. 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
New York: 30 Rockefeller Plaza, New York 20, N.Y. Tklsa: 918 First National 
Bank Building, Tulsa 3, Okla. England: The Iron and Steel Division of 
Arthur G. McKee & Company, is represented by Head, Wrightson & Co., Led. 





Starring in LOW-COST — 
...at Sun Oil's 


RIGHT: Pumps are direct-driven through fire 
wall by these efficient Cooper-Bessemer GMX 
of gas engines. Engine speed, 400 rpm or less, 
eccurately controls pump volume without 
affecting operating pressures 


Another Example 


Lfficie nt Power 


at Lower Cost 








ABOVE: One of two 6-cylinder Cooper-Bessemer Twin-Line pumps handling 


lean oil for methanizing and high pressure absorbing at Sun Oil's Storr 


County Gasoline Plant. 


Liquid Pumps 


Washington Bradiord. Pa Parkersburg. W. Va San Francisco. Calif Houston. Dailas, Greggton 
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DOUBLE DUTY 
Starr County Gasoline Plant 


@ Maybe you can pick up a money-saving 
idea from this unusual pumping operation. 
Here, Sun Oil wisely took advantage of the 
flexibility of Cooper-Bessemer Twin-Line 
pumps to deliver lean oil at two different 
pressures simultaneously . . . for methaniz- 


ing and for high pressure absorbing. 


Because Twin-Line pumps have two banks 
of opposed cylinders, because they permit 
extreme flexibility and hold high efficien- 
cies despite wide variations in demand, 
they are performing this double service 


with exceptional economy. 


The pump shown opposite is one of two 
now in Sun Oil's service. The high pressure 
side of each delivers 248 gpm at 1100 psi. 
The low pressure side, or first stage, has a 


capacity of 388 gpm at 225 psi, the excess 


going to the low pressure demethanizer. 
Each pump is direct-driven by a Cooper- 
Bessemer GMX gas engine at 400 rpm, or 
less, eliminating all need for gearing. 
Volumes are accurately controlled by 
varying engine speeds without affecting 


the operating pressures. 


With prolonged 92°/, mechanical efficien- 
cies and 96% volumetric efficiencies, 
these units are maintaining operating 


economy seldom equalled. 


The extreme flexibility and simplified 
drive, of Cooper -Bessemer Twin - Line 
pumps make them suitable for a broad 
range of services. Maybe they can save 
you important money. Simply check with 


the nearest Cooper-Bessemer office. 





by Cooper-Bessemer 


UNT VERNON. OHIO — GROVE CITY. PENNA 


Pampa and Odessa. Texas Seattle. Wash Tulsa Shreveport 


Los Angeles cas, Venesue 
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nuclear weapons. In 1923 he 
industrial career with 
as a research chemist aiding in the de 
velopment of ethyl gasoline; he later 
established research laboratories in Day 
ton, Ohio. When Monsanto acquired the 
laboratories in 1936, Dr. Thomas be- 
came Monsanto research director and 
since 1947 h an executive vice 
president 


he gan his 
General Motors 


e has been 


National Research Adds 
Two More Staff Members 


National Research 
nounced that Gordon 
on the NRC staff as 
of the Petrochemical 
Research Depart 
ment and that Dr 
Manson Benedict, 
professor of 
cal engineering at 
Massachusetts Insti 
tute of Technology 
will serve as scien 
tific director 

Kiddoo was direc 
tor of Research 
Development 
Continental Carbo 
Company at Ama 
rillo, Texas, prior 
his appomtment wt 
NR¢ He received his 
ical engineering from 
in 1942 and subsequently was employed 
by the Chicago Corporation of Corpus 
Christi, Texas; Hydre carbon Research, 
Inc., at its Olean, New York, labora 
tory, and by The Texas Company. He 
will be responsible for the engineering 
conomics aspects of the Petrochemical 
program which NRC is under 
with Electric Bond and 
and United Gas Cor 


( orporation 
Kiddoo will ser 


assistant directo 


chem 


legree in chem 


wrnell University 
] 


research 
taking jointly 
Share Company 
poration 

Dr. Walker fe 
Atomic Energy ‘ 
particular emphasis on the 
program im his ca 


msultant to the 
will place 
petre« 


Timer ct 

omimisston 
new 
chemical research 


pacity as scirentihe director 


Oil Industry Makes Good 
Safety Gains During '50 


industry in 


The petroleum 1950 
achieved the best 
history, according to 
vey 

The study shows that the chances of 
an oil employe being injured fatally or 
permanently disabled now are about 
5900 to one, against an average of 4400 
to one in 1949 and 2800 to one in 1946 
The number of employes fatally injured 
or permanently disabled during 1950 
was 81, a 26 percent improvement over 
the 109 reported for 1949 

The past year was the fifth c« 
tive year in which a decrease in 
dent frequency and was re 
corded, and the second in which the 
record bettered the previous lows estab 
lished in prewar years. During the war, 
injury rates increased disproportionately 
shortage of skilled man- 

constantly imcreasing 
output 


safety record of its 
API's annual sur 


msecu 
acci 
severity 


because of the 
power and the 
tempo of production and 
The greatest improvement in safety 
performance last year was among re 
finery workers. There, the severity rate 
(the number of days lost per 1000 hours 


168 


than cut in half, 
The number 
perman- 


worked) was more 
dropping from 1.22 to 0.60 
of workers fatally injured or 
ently disabled fell from 42 in 1949 to 
15 in 1950. The refinery survey covered 
147,990 workers, the largest single group 
included in the study. 


Bureau Says Oil Demand 
To Increase 8.5 Percent 


Oil demands in 1951 will exceed those 
of 1950 by about 8.5 percent according 
to the Bureau of Mines which reported 
that first quarter demand may have ex- 
ceeded 7.7 million a-day, or 13.5 
above the corresponding period 


barrels 
percent 
t vear 

Actual production of domestic crude 
barrels in Febru 
averaged 6040 million 
barrels-a-day in March. The Bureau 
anticipates that April figures may aver- 
wut 6130 million barrels-a-day 


las 


averaged 593) million 


ary and probably 


age abc 


THE OIL MAN'S CALENDAR 


MAY 
7-11 National Fire Protection Association, 
Annual, Detroit, Hotel Statler. 

American Institute of Chemical 
Engineers, Regional, Kansas City, 
Mo., Hotel Muehlebach 

ou Industry Information Committee, 

Jenver, Brown Palace Hotel. 

John Zink Process Heating Seminar, 
John Zink Com any, 4401 South 

fa Avenue, Tulsa. 

American Petroleum Institute, Mid- 
year for Division of Marketing, 
Cincinnati, Ohio. 

American Petroleum Institute, 
Standardization and Standing 
Committee, Division of Produc- 
tion, Midyear. Denver, Brown 
Palace Hotel. 

Third World Petroleum Congress, 
The Hague-Scheveningen, 
Netherlands. 


13-16 


Society of Automotive Engineers, 
Summer. French Lick, Ind. 
French Lick Springs Hotel. 

American Management Association 
General Management Conference, 
New York, -Astoria. 

American Society of Mechanical 
Engineers, Semi-Annual, 
Toronto, Royal York Hotel. 

Pennsylvania Grade Crude Oi! 
Association, Annual Meeting, 
Pittsburgh, Hotel William 

American Society for Testing 
Materials, Annual Meeting, 
Atlantic City, N. J. 


Summer Laboratory Course, 
“Techniques and Applications of 
the Electron Microscope,’ 
ae of Electron Micro- 
Rockefeller Hal Cornell 
Un aioovatey. Ithaca, N. Y. 


American Chemical Society, Annual. 
N.Y. Hotel Statler. 120th 
National Diamond Jubilee. 

Instrument Society of America, 
Sixth National Instrument Con- 
ference and Exhibit, Houston, 
Sam Houston Coliseum. 

International Discussion on Postwar 
Heat Transfer Development with 
ASME Administrative Coordi- 
nator, London. 

National Petroleum Associat ton, 
Atlantic City, N. J., Hotel Tray- 
more. 

American Institute of Chemical 
Engineers, Regional Meeting, 
French Lick, ind. and Rochester, 
N. Y., Sheraton Hotel. 

American Society of Mechanical 
Engineers, Fall. Minneapolis, 
Minn., Hotel Radisson. 


Ol! Progress Week. 
| American Gas Association, St. Louis. 


American Petroleum Institute, 
Annual Convention, Chicago, 
Stevens Hotel. 


Staid and Gunter Head 
Carter Oil Manufacturing 


Staid 

Billings, Mont., has 
been named manager of The Carter Oil 
Company's manufacturing department 
and Herman G. Gunter named assistant 
manager 

Staid, originally from Peabody, Mass., 
graduated from the University of Ala- 
bama in 1938 with a degree in chemical 
and metallurgical engineering. Before 
joining Carter in 1945 as chief engineer 
of the refinery, he was em- 
ployed as Esso Stand- 
ard Oil Company Everett, 
Mass 

Gunter was graduated in engineering 
from Johns Hopkins University and was 
employed by the Jersey Standard or- 
ganization in 1930 as an analyst in the 
chemistry laboratory of the Baltimore 
refinery. He joined Carter in 1947 when 
the new Billings plant was under con- 
struction an its completion has 
been general charge 
of operations 


Gunter 


Irving J. Staid, 


Billings 
a chemist in the 
refinery at 


since 
superintendent im 


Sinclair Opens Laboratory 
To Independent Inventors 


Independent inventors who are re- 
searching, developing and proving out 
ideas for better petroleum products 
have been offered use of facilities at 
Sinclair Research Laboratories, Harvey, 
Ill., according to P. C. Spencer, Sin- 
clair president 

Inventors wishing to use the facilities 
will submit their patented ideas to the 
* board of directors, and the 
select the projects they feel 
show most promise, the number being 
determined by available capacity at the 
time. In return Sinclair will receive the 
privilege of using the inventions free 
of royalties, Spencer said. The inventor 
is free to market his product in any 
way that does not infringe on the com- 
pany’s right to use the invention 


laboratories 
board will 


Octane Ratings Lowered 
By TEL Shortages 


Motor Gasoline Survey conducted 
every four months by Du Pont indicated 
that by the first week in April strain 
due to tetraethyl lead shortages were 
reflected in octane ratings in certain 
cities, although other areas actually 
show an increase over January ratings. 

Tabulations show that octane ratings 
for premium gasoline dropped slightly 
in 26 test areas, increased in 19 others 
Similarly, ratings for regular gas drop 
ped in 30 cities but still showed an in- 
crease in twelve others. 

The number of cities showing an oc- 
tane rating of 90 or above for premium 
gasoline last January was decreased by 
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From Well to the L. P Gas and Cycling 


- ORBIT 
Industries VALVES 
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Orbit Forged Steel Valves are De- 


F 0 R G E D pendable. The Orbit principle of valve 


closure makes it possible to utilize a 

Wiaae resilient Body Seat. All Orbit Body 
Seats are deflected in the closed posi- 

tion a sufficient amount to assure a 

seal, regardless of minor body deflec- 

tions or normal wear of the seating 

surface. Contraction, expansion and vibration will not 

cause the seating surfaces to separate in the closed 


position. 


Use Orbit Forged Steel Production Valves in your 
Well Head installations. 


Use Orbit Forged Steel L.P. Gas Valves in your L.P. 
BRANCHES Gas plant. 


HOUSTON, TEXAS—407 Velasco 
(Serving the Gulf Coast) 
— Soe ORBIT VALVE COMPANY 


CASPER, WYOMING—The Great Western Co. 
(Serving the Rocky Mountain States and Canada) Box 699 e TULSA, OKLAHOMA 











A SHORT STATEMENT ON 


TEAM TRAPS 


THAT IS LONG ON GOOD SENSE: 


1 A Steam Trap has but one function—to drain 
4¢ 


condensag from steam lines. Right? 
Now if one brand of Steam Trap can drain twyfe as 
much condensate $ $, ={$]under equal conditions, 


as another of the same size and price—it’s just plain 


\\,/ 7 
common sense to buy that brand, isn’t it? ~/ - 


Chack 000. ar trian Te eee 

ark DUO-STEP LEVERAGE -y STEAM TRAPS 
have proved in tests time and time again that they 
can drain nf the condensate of ordinary traps. 
So—do as thousands of smart steam engineers 


have done: 


SWITCH TO CLARK DUO-STEP 
STEAM TRAPS FOR DOUBLE 
DRAINAGE EFFICIENCY! 


THE CLARK MANUFACTURING COMPANY 
1847 East 38th St. « Cleveland 14, Ohio 


: N 
THE HOME OF DUO ®TEP ceverace 


Lea 


The complete line of dependable fluid controls 
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two in the present test, 28 cities still re- 
porting the 90 or better rating. Sixteen 
cities showed an 85 or better rating for 
regular gas which was the same as an- 
nounced in January. Further results 
show that TEL content has been in- 
creased in five cities and lowered in 30, 
while thirteen cities showed increased 
content of regular gasoline while 31 had 
lowered TEL content. These figures are 
based on Du Pont research in 48 cities, 


Oilfield Tank Makers 
In National Organization 


Zachariae Lineberry 


A representative group of oilfield 
tank manufacturers met recently m 
Tulsa and organized the Oilfield Tank 
Manufacturer's association. The avowed 
purpose of the association ts to promote 
the common interests of its members, 
with particular reference to steel alloca- 
tion, work through and with the Amer 
ican Petroleum Institute towards stand 
ardization of products and the gathering 
and dissemination of statistical data on 
quantity and kinds of preducts sold by 
the industry. Also, the association will 
assist the National defense program 

Offices have been established in the 
Tri State insurance Building, Tulsa, 
with E. H. Zachariae secretary and 
managing officer 

Officers and members of the executive 
committee include: Kenneth W. Line 
berry, president of Black, Sivalls & 
Bryson, Inc., Kansas City; A. Sidney 
Knowles, president of Parkersburg Rig 
and Reel Company, Parkersburg, W 
Va.; Sam P. Wallace. president of 
Maloney-Crawford Tank & Manutfac- 
turing Company, Tulsa; I. W. Love 
lady, president, Sivalls Tanks, Inc., 
Odessa, and Cecil G. Wells, vice presi 
dent of National Tank Company, Tulsa 


Elliott Named Nominee 


Lloyd W. Elliott. president of Stand 
ard-Vacuum Oil Company since 1946 
has been designated as a nominee for 
election to the board of directors of 
Standard Oil Company (New Jersey) 


Petroleum Radio Group 
To Hold Annual Meeting 

The annual meeting of Region 4, Na 
tional Petroleum Radio Frequency Co 
ordinating Association will be held at 
the Lamar Hotel, Houston, May 25 and 
26. New officers will be elected and 
members will vote on a plan to be sub- 
mitted to the Federal Communications 
Commission for sharing petroleum radio 
frequencies with the National Forest 
Industries Communications. All voting 
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members are urged by Chairman G. F 
McReynolds, Humble Oil & Refining 
Company, Houston, to attend. 

District Region 4 comprises Texas, 
Louisiana, Arkansas and Mississippi 


Deep Rock Oil Promotes 
Seuren to Lube Supervisor 


William R. Seuren, formerly assistant 
to W J. Carthaus, vice president in 
charge of Deep Rock Oil Corporation's 
manufacturing and = research division, 
has been named supervisor of lubricat 
ing oil finishing at the company’s Cush- 
ing, Okla., refinery. Donald 1 Axon will 
fill the position vacated by Seuren 


Jefferson Announces 
Three New Vice Presidents 
William H. Bowman, Max Newhaus, 


and L. P. Scoville have been elected 


Scoville Neuhaus 


vice presidents oft 
Jefferson Chemical 
Company, Inc. a 
subsidiary of The 
Texas Company and 
American Cyanamid 
Company. Scoville 
and Dr. Neuhaus 
have been with the 
company since tts 
inception in 1944 

Dr. Neuhaus, first 
manager of the Tech 
nical and Research 
Department, had pre 
viously been with The 
lexas Company and Bowman 
Texaco Development Corporation since 
1932 

Scoville joined the new Jefferson 
Company as chief engineer and later 
was promoted to manager of the Pro 
duction Department. Previously he had 
served with The Texas Company 

Dr. Bowman became Jefferson Market 
Development manager in 1945 but was 
named Sales Department manager when 
that department was organized 


Beman to Head Chemical 
Products for Socony 


Warren A. Beman, staff member in 
charge of textile work for the chemical 
products division of Socony-Vacuum 
Oil Company, Inc., last month was ap 
pointed to direct chemical products de 
velopment for the company 

primary function of Socony-Vact 
t vill be to coordinate 
ypment program on 


ts by working closely 





Keep your eye on ¥-P-2Z 
WHEN SELECTING 


BLOWERS 


You can’t afford to risk shutdowns today because of unsatis- 
factory or inadequate equipment performance, To keep produc- 
tion moving at the required fast pace, calls for blowers or gas 
pumps that continuously deliver positive Volume at required 
Pressure—and at Low power costs to reduce operating expense. 

You get these 3 essentials from R-C Blowers and Gas Pumps. 
Whether your needs call for Centrifugal or Rotary Positive units, 
we can match them from our exclusive dual-ability line. With 
capacities from 5 cfm to 100,000 cfm, you can usually find R-C 
units that closely fit your demands, with resultant savings in 
time, cost, space, weight and power. 

From an experience of almost a century of blower building, 
our engineers will gladly make suggestions of the right R-C equip- 
ment to move or measure gas and air to keep production going. 


Roorts-CoNNERSVILLE BLowerR CoR?ORATION 
510 Crescent Avenue, Connersville, Indiana 


ONE OF THE DRESSER INDUSTRIES 
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SOLVAY 


TRADE-MARK REG. U. S. PAT. OFF. 


SODA ASH 
CAUSTIC SODA 
CAUSTIC POTASH 


(Liquid, Solid and Flake) 


CALCIUM CHLORIDE 
SODIUM NITRITE 


For complete information, 
contact the nearest Solvay office 


Cede Ach. Ganstie Sede. Canstie Potash « ytren- Calcium Chloride Hy, SOLVAY SALES DIVISION 


Chlorine . Potassium Carbonate . Sodium Bicarbonate . Formaldehyde s Allied Chemical & Dye Corporation 
Seectalty Cleansers . Ammonium Bicarbonate . Sodium Nitrite za meer hang yh on 
A ' 
Pare. Orthe-dichlorobenzene . Monochlorobenzeng me or St Boston . Charlotte - Chicago + Cincinnati « Cleveland - Detroit 
Ammonium Chloride . Methanol Houston + New Orleans - New York - Philadelphia - Pittsburgh 
St. Louls + Syracuse 
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with the research and development 
heads of other leading compamies 

A chemical engineering graduate of 
Purdue University in 1940, Beman also 
attended the graduate school of the 
Polytechnic Institute of Brooklyn 
Previous to being transferred to New 
York, he worked in refinery engineering, 
the development section of Socony- 
Vacuum Laboratories and in field tech- 
nical sales and services 


Fowler Joins Midwest 
Research Institute Staff 


Dr. Frank C. Fowler, formerly of the 
University of Oklahoma faculty, has been 
added to the staff of 
Midwest Research 
Institute, Kansas City, 
as petroleum con 
sultant. He will con 
duct investigations in 
petroleum and allied 
fields for the In 
stitute his activity 
has been initiated as 
a result of numerous 
industrial requests 
for assistance accord- 

to Dr. M. H 
ornton, Institute 
stry division Fowler 
chairman 

For the last five years Dr. Fowler has 
administered both graduate and under- 
graduate courses and directed graduate 
research at the University of Oklahoma 
Prior to that he was employed three 
years as senior process engineer at Phil- 
lips Petroleum Company, Bartlesville, 
Okla 


Andrew Kalitinsky Heads 
Kellogg Special Projects 


Andrew Kalitinsky, former chief en 
gineer of the Nuclear Energy for Pro- 
pulsion of Aircratt Project, has been 
appointed as mana 
ger of The M. W 
Kellogg Company's 
special project 
partment Chis 
partment is eng 
n research and 
velopment of rockets 
and rocket motors 
for the U. S. Armed 
Forces 

One ot the young 
est men ever t re 
ceive the honor, 

Kalitinsky was 

awarded the Manly Kalitinsky 
Memorial Medal in 

1949 by the Society of Automotive En 
gineers for his paper, “Atomic Power 
and Aircraft Propulsion.” 

Kalitinsky was educated in Zurich, 
later joined the staff of the Massachu- 
setts Institute of Technology, and has 
worked with Pratt & Whitney Aircraft 
and Fairchild Engine and Aircraft 
Company. At present he is a consultant 
to the U. S. Airforce 


Military Term Contracts 
Necessary to Expansion 

PAD official, Thomas L. Apjohn, 
last month advocated three to five-year 
military contracts for petroleum prod- 
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The best fire-fighting foam is Air Foam ! 
FREE AIR FOAM 
REFERENCE CATALOG 


Air Foam is more effective, less expensive 
than chemical foam 


Pyrene* Air Foam is the finest 
fire protection yet devised for 
oil fire hazards. It extinguishes 
fast, prevents flash-backs and 
re-ignition, is compact and 
extremely fiexible. Pyrene* Air 
Foam is available in America’s 
most complete line of portable, 
fixed, and mobile units, for any 
size hazard. In most instances, 
they can be operated by one 
man! Installation and upkeep 
costs are almost always lower 
than those for chemical foam. 
And foam compound costs less. 


MAIL COUPON TODAY! tt will 
If your firm must cope with bring @ valuable FREE reference booklet 
the danger of oil fire hazards, illustrating and describing air foam equip- 
you owe it to yourself to peut for every type of oil fire hazard. 
study the Pyrene reference 
catalog, and have the informa- 
tion in it available at your 


fingertips. Send for your copy 

today— without any obligation, 

of course. 

*T.M. Reg. US. Pat. Off. A ! R FOAM 


PYRENE MANUFACTURING COMPANY 


(offiliated with C-O-Two Fire Equipment Co.) 


682 Belmont Ave., Newark 8, N.J. 


Send me the new, free Pyrene Air Foam reference catalog. 
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Wao “Junior” unions give you 

a plus value for extra long service 

and repeated make-up and break- 

out without danger of leaks. It’s the 
replaceable gasket which protects the 
famous Weco ball-and-cone seal from 
corrosive or abrasive action of line fluig 
and gases. It prevents the possibilj 


5m virtually all standard 
ga materials, thus the Weco “Junior” 
is applicable for a wide range of services. 
The Weco “Junior” has heavy acme 
threads for faster, easier starting . . . easy 
break-out. They will not seize. The walls 
of the sub-ends are heavier and stronger 
than usually found in unions of this type. 
Weco “Juniors” are 3000 Ib. non-shock, 
C.W.P. unions, available in sizes 14" 
through 2” with machine finish or Weco- 
lyte Cadmium Plated. 


ASK YOUR INDUSTRIAL, MILL SUPPLY OR OlL FIELD 
SUPPLY STORE FOR WECO “JUNIOR” UNIONS 
BY THE CARTON. 


WELL EQUIPMENT MFG. CORP. 


4 STON EXA 


OTHER PLUS 
FEATURES 
Wece “Junior” Unions 
are packed in cartons 
of 12 (1%” and larger) 
and 24 (1 ond small- 
er). This added feature 
protects the union . . . 
makes them easier to 

ventorying. 
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ucts as the effective manner of en- 
couraging refining companies to ma- 
terially expand their capacities. Unless 
companies could anticipate a fair return 
on investments represented by expanded 
capacity they would not make the effort 
in spite of government aids already 
available, he thought 

Apjohn also mentioned growing 
shortages of sulfur, and tetraethyl lead 
Short materia!s holding down aviation 
and jet fuels production he said are 
metallic lead, metallic sodium and ethyl 
chloride. He reiterated PAD’s goal of 
700 thousand barrels-a-day new refin 


ing capacity as the goal for 1952 


Basic Refining Cut Off 
Amortization Privilege 


\ limited supply of construction ma 
terials has been given as the reason for 
the absolute ceiling of one million 
barrels-a-day on basic refining capacity 
effected by PAD. Only those projects 
under processing on April 30 will he 
considered for fast tax write-offs. PAD 
officials estimate that 370 thousand bar 
rels refining capacity has already been 
granted certification and that applica- 
tons m process w wuld boost the total 
to more than one million barrels daily 
Interior Secretary Chapman and Deputy 
Administrator Brown both emphasized 
that this policy affected only basic re 
hning projects 


Refining Expansion to Add 
Million Barrels by 1953 


Expansion of refining facilities out 
side the United States will have in 
creased total world petroleum capacity 
by more than 1 million barrels daily in 
1953 according to Eugene Halman, presi 
dent of Standard Oil Company of New 
lerse y 

World consumption of petroleum 
products, he said, amounts to nearly 4 
billion barrels a year, and new oil pro 
duction, refining and transportation fa 
cilities are being added to keep pace 
with growing demand. While proved 
oil reserves are estimated at a minimum 
of 80 billion barrels, Holman scoffed 
at the idea that we would face a deficit 
in 20 years, for he said, “more oil has 
been discovered each year for the past 
50 years than has been consumed dur 
ing the year, with one or two excep 
tions.” 


AP! Anticipates Increased 
Refinery Capacity in 1951 


An increase of 3.9 percent in refinery 
capacity over 1950 figures is in prospect 
this vear according to API statistics 
Figures for this year do not includ 
projects approved to date by DPA and 
which may be completed this year: or 
126,000 barrel per day capacity shut 
down as of December, 1950, for repair 
or “any bottleneck removal that may 
be accomplished as a result of studies 
of the refining subcommittee of Natione! 
Petroleum Council's ‘Million Rarrel 
Committee’.” 

The fgwures released do include 
about 147,000 barrel-a-day capacity shut 
downs in December, 1950, operable but 
believed to be mainly high cost mar 
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ginal capacity. Capacity last December 
totaled 6,856,950 barrels a day, and by 
December, 1951, it is anticipated the 
capacity will reach 7,061,350 barrels. 
The capacity ot crude oil charged di- 
rectly to cracking units was 473,000 bar- 
rels last December and is expected to 
continue at about the same rate. This 
activity is largely centered on the East 
coast, 100,000 barrels, and the Gulf 
Coast, 275,000 barrels 


McGrath Heads Braun 
Project-Engineering 


Philip McGrath, formerly chief 

processing engineer for C. F. Braun & 
Co. of Alhambra, 
Calif., now heads the 
company Project 
Engineering depart- 
ment. He has been 
with Braun for 22 
years 

After graduation 
trom Massachusetts 
Institute of Technol 
ogy in 1925 he joined 
the Louisiana Oil 
Refining Corporation 
in Shreveport, La., aa 
as process-enginecr, 
and later operating McGrath 
supervisor and assist 
ant chief-engineer in charge of process- 
design. He joined Braun as process-en- 
ineer 
McGrath's new duties include respon 
sibility for Project Division's production 
as well as guidance of the Project-En- 
gineering department 


Fluor Starts 8000-Barrel 
Woods Cross Cat Cracker 


Fluor Corporation of Los Angeles has 
been given contract to build a 8000 
barrel catalytic cracking unit at the 
Phillips Petroleum Company’s plant at 
Woods Cross, near Salt Lake City. Con 
struction will start in August and the 
unit is scheduled for completion in May, 
1952. Engineering work is already under 
way 

Phillips also plans to add a vacuum 
plant, a gas plant and storage facilities 


to the rehinery 


Du Pont Opens New Lab 


Du Pont’s new $30 million Experi 
mental Station addition was dedicated 
early this month. Located at Wilming- 
ton, Del., the expanded station is neat 
the site of the company’s original plant 
ind constitutes one of the largest re 
search establishments in America, Nine 
teen buildings were constructed in the 
expansion program, nine laboratory 
buildings and ten service buildings. 


Sinclair Expands Research 


All Sinclair Oil Corporation research 
activities will be centralized in a new 
subsidiary, Sinclair Research Labora 
tories, Inc., according to E. W. Isom, 
chairman of the new company, and P 
C. Spencer, president. The change is 
being made to facilitate expansion of 
research facilities and technological per- 


sonnel 


READABLE...INSTANTLY... 
EVEN BACK HERE! 


eston 


Yl Mil thermometers 


Seconds count when things go wrong ... wherever tem- 
peratures are critical. And not even a split-second is 
lost in reading temperatures accurately, when the ther- 
mometers are WESTON. Their large, boldly marked 
faces are readable, even from a distance. And the rug- 
ged, all-metal construction of WESTON bi-metal ther- 
mometers assures dependable, trouble-free operation. 
Available in types, sizes and stem lengths for most 
industrial applications. Write for bulletin T-13. Weston 
Electrical Instrument Corporation, 638 Frelinghuysen 
Avenue, Newark 5, New Jersey . . . manufacturers of 
Weston and Tagliabue Instruments. 


WESTON Spchcmend 
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ARE MARINE BORERS 
CHEWING UP YOUR PILINGS? 


Starve them with steel— plus 
NATIONAL graphite ground anodes! 


TRADE-MARK 


WHY GRAPHITE ANODES ARE BEST 
FOR CATHODIC PROTECTION: 


@ Complete and sure protection in 


sea water— indefinitely If your dock facilities are subject to attack by marine 


borers, install borer-proof steel pilings, and protect 
/ those pilings from underwater corrosion by economi- 
@ Positive control in any weather; y cal long-lasting “National” graphite ground anodes. 


ee men Na —— a The anodes are lowered to the bottom and connected 

with a shore-based rectifier. Another wire from the 
rectifier runs to the steel pilings. When current is 
passed, it flows out from the pilings into the water— 
thus giving very complete cathodic protection. No 
matter how severe the corrosive conditions are, you 
@ Longest life of any anode can regulate the current to afford the proper protec- 

material obtainable tion, simply by adjusting the rectifier. 

Other advantages of steel pilings are: more strength 
...beteer fire resistance ...less maintenance ... lower 
insurance rates. 

“National” graphite ground anodes also provide the 
most practical and economical cathodic protection for 

a . buried pipe lines, tank farms, oil well casings, water 

ote a nef mains, underground cables, ship bulls and dozens of 

NATIONAL CARBON COMPANY other products buried in earth or submerged in water. 
2 Division of 


Union Carbide and Carbon Corpor ation 7 ca 
30 East 42nd St., Now York 17, %. Y. 
Diseriet Seies Offers 12 On 
Atlente, Chicago, Dalles, Kenses City, 


@ Perfect for use in high 
resistance soils 


@ Thoroughly tested and 
proved in service for 
more than 20 years 





New York, Pittsbu: gh, Sen Prancisce 


TN saves steel / 
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The Leslie Laboratories 
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Boiling Coefficients of Heat Transfer. 
C, Hydrocarbon-Furfural Mixtures In- 
side Vertical Tubes. W. FE. Bonner AND 
J. A. Gerster. Chem. Eng. Progress, 47 
(1951), pp. 151-8 

Although there have been several in- 
vestigations of the evaporation of pure 
liquids in forced convection inside verti- 
cal tubes, data for boiling-heat-transfer 
coefficients for the case of liquid mix- 
widely different volatilities are 
available. The system stud- 
was a C, hydrocarbon 
in furfural. The reboiler used was a ver- 
tical, once-through, forced-circulation 
type. The boiling coefficient was found 
to increase with increasing vaporization 
of small amounts of a volatile compo- 
nent from a solution containing a large 
amount of a relatively less volatile com- 
ponent. A large part of the heat trans- 
ferred was used as sensible heat to 
increase the temperature of the unva- 
porized portion. The factor most affect- 
ing the heat transfer coefficient was the 
actual volume of vapor evolved. Data are 
presented in considerable detail and a 
bibliography of 21 references is given 


tures of 
not readily 
ied in this case 


Design of Packed Distillation Col- 
umns. II. Operating Vapour Rates for 
Packed Distillation Columns. C. H. G. 
Hanps anv F. R. Wuurrt. Jour. of Ap- 
plied Chem., 1 (1951), pp. 19-25 

Relatively simple correlations of the 
important variables associated with al- 
lowable vapour velocities in packed col- 
umns are presented. If the column is 
operated at about 2/3 the rate calcu- 
lated from the equation, Ib.-mols./sq 
ft./hr 1/3 Vabsolute 
tillation, mm. Hg. the results are found 
to be satisfactory for columns operating 
at atmospheric pressure or vacuum. Cal- 
culations from an entrainment formula 
gives results leading to substantially the 
same conclusions. Data from the experi- 
mental work are presented in some de- 
tail in tabular and graphical form and a 
bibliography of 15 references is appended. 


pressure of dis- 


Separation of Gas Mixtures By Mass 
Diffusion. Part Manson BENEDICT 
anp Arnotp Boas. Chem. Eng. Progress, 
47 (1951), pp. 111-22 

The previous paper described equip- 
ment to separate gas mixtures by either 
the column or the stage type of mass 
diffusion process, and covered the the- 
ory of the separation of isotopic mix- 


May, 1951 


tures by a cascade of mass diffusion 
columns. The present article continues 
the discussion of the separation of iso- 
topic mixtures; and then considers the 
extraction of hydrogen from gas mix- 
tures by each type of mass diffusion. A 
bibliography of seven references is given 


Sweep Diffusion Gas Separation Proc- 
ess. Part II. Mario T. Cicnetur, W. D 
WEATHERFORD, Jr., AND JoHN R. BowMAN 
Chem. Eng. Progress, 47 (1951), pp. 123- 

In a previous article, the theoretical 
analysis of a gas separation process 
known as “sweep diffusion” was given 
The present paper is concerned with the 
experimental work, including the com- 
parison of theory with experimental re- 
sults, with applications, and with conclu- 
sions to be drawn. Sweep diffusion is a 
continuous differential column type gas 
separation process through which a gas- 
eous mixture can be separated into com- 
ponents as completely as desired. It can 
also be used for removing suspended 
solid or liquid particles trom a gas 
stream. Since the process is thermody- 
namically irreversible, it is characterized 
by a relatively large energy requirement, 
and its commercial application is there- 
fore probably limited to separations that 
cannot easily be performed by the more 
standard processes of distillation, ab- 
sorption, and adsorption. The investment 
in plants would be relatively low. The 
energy required can be supplied by low 
quality material such as exhaust steam 
A bibliography of ten references is in- 
cluded 


Temperature Gradients in Gas Streams 
Flowing Through Fixed Granular Beds. 
C. A. Coperty anp W. R. MarsHa.t, Jr 
Chem. Eng. Progress, 47 (1951), 141-50. 


The paper reports the results of an 





These abstracts a. the current 
(not including trade onan easily 
available) were prepared by Drs. 
Leslie and Coats of The Leslie Lab- 
oratories, Traver Road, Ann Arbor. 
Mich., which will supply. at cost. 
photostatic copies of original arti- 
cles. Complete or limited bibliog- 
raphies covering special topics by 
title, by abstracts, or in complete 
manuscript, also may be had by 
arrangement with the laboratories. 
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experimental study of the temperature 
gradients in gas streams flowing through 
granular beds. Results are expressed in 
terms of the effective thermal conduc- 
tivity of a granular bed through which 
gas flows and are correlated as the func- 
tions of packing size and air velocity. A 
method is given for estimating the heat- 
transfer coefficient of the gas film on 
the inside wall of a packed tube. Meas- 
urements of the velocity distribution of 
air flowing through packed tubes ap- 
pears to justify the assumption that rod- 
like gas flow occurs 


Production of Ethylene By Autother- 
mic Cracking. R. M. Deanesty anno C. H 
Warkins. Chem. Eng. Progress, 47 (1951), 
pp. 134-40 

The name autothermic cracking is given 
to processes in which the endothermic 
heat of cracking is furnished by intro- 
ducing air or oxygen with the feed so 
that through the heat furnished by com 
bustion the over-all reaction is self-sus- 
taining. The yield and product distribu 
tion obtained in pilot plant work under 
varying ratios of air to hydrocarbon are 
presented and discussed for processing 
propane or ethane to make ethylene 
Ethane conversion up to 96 percent per 
pass are obtainable. This compares with 
50 to 60 percent in tubular reactors. Di- 
lute feeds containing as little as 50 per- 
cent ethane can be cracked satisfactorily 
When treating propane, butane, and 
heavier stocks, the C, fraction contains 
92 to 94 percent ethylene as compared 
with 75 to 80 percent when using tubu- 
lar furnaces. The data are presented in 
some detail, largely in graphical form 


Separation of Sulfur and Aromatics 
from Petroleum with Boron Fluoride 
and Hydrogen Fluoride. E. C. Hucues, 
W. E. Scoviz, C. H. Warracee, R. B 
Faris, J. D. BARTLESON, ann S. M. Dar 
LInG. Ind. Eng. Chem., 43 (1951), pp 
750-3 

The work reported was undertaken 
in an effort to provide information on a 
method of separating sulfur compounds 
through the use of boron fluoride and 
hydrogen fluoride. Aromatic, as well as 
sulfur-containing compounds were sub- 
stantially removed by this solvent sys- 
tem, Complexes are formed with aro- 
matics and sulphur compounds in the 
same way as with aluminum chloride 
catalysts. These compounds can be dis- 
associated at higher temperatures with 
the recovery of the reagents. It is be- 
lieved possible to use these reagents for 
large scale separations of sulfur and aro- 
matic compounds. In such application 











IF IT’S OF METAL... ROLLED, FORMED, 
BENT, WELDED... IT’S 


Whitlock facilities and technique 

offer you metal-working versa- 
tility that’s unsurpassed. If it’s of metal . . . and if 
the job requires rolling, forming, bending, or weld- 
ing . . . your best bet is Whitlock! Our facilities 
include a complete weld shop; extensive plant for 
coiling and bending; machine shop—plus heat- 
treating, radiography, and testing equipment for 
virtually every need. Add to this our competent 
design and engineering section, and you have a truly 
complete source for all types of process equipment. 
Write today for Bulletin No. 945. The Whitlock 
Manvfacturing Co., 75 South St., Hartford 10, Conn. 
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Straight tube—fixed tube sheet 
d with c q shell 
expansion member. All aluminum 
except for steel channels and bock- 
ing flanges. Aluminum welds by 
inert, gas-shielded orc method 
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3” extra-heavy |.P.S. seamless cop- 
per pipe cylindrical coil. Full pene- 
tration welds using molded ceramic 
becking rings with inert, gas- 
shielded arc method 
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97” diam. by 40° long 
vecuum chomber. Rein- 
forced with 5” |-beams 
for vacuum service 
Hinged door suspended 
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Science and Technology 





the process is in competition with sol- 
vent extraction processes. The reagent 
is, however, highly selective and easily 
recoverable. Preparation of kerosenes 
and lubricating oils of high quality is 
suggested as possible applications for 
the reagent. The use of hydrogen as a 
gas in admixture with boron fluoride as 
liquid was investigated and satisfactory 
results were obtained upon treating rel- 
atively high sulfur crude. Data are pre- 
sented in considerable detail in tabular 
form and a bibliography of 15 references 
is included 


Lower Paraffin Hydrocarbons. Cata- 
lytic Conversion by Boron Fluoride with 
Hydrogen Fluoride. FE. C. Hucues anp 
S. M. Darune. Ind. Eng. Chem. 43 
(1951), pp. 746-50 

The thermal reforming of lower par 
affin hydrocarbons such as the naphthas 
results in higher knock-rating gasoline, 
but is accompanied by loss in the form 
of gas. The work reported was under- 
taken in an effort to find a new method 
that would not have this objectionable 
loss feature. The authors studied the 
reactions of propane, butane, pentane, 
and heptane in the presence of hydrogen 
fluoride-boron fluoride and it is shown 
that boron fluoride with a hydrogen pro 
moter behaves as a typical Friedel- 
Crafts catalyst in effecting the conver- 
sion of hydrocarbons. The authors con 
clude that the procedure provides an 
alternative method for isomerizing the 
lighter hydrocarbons. The fact that the 
reagent can be recovered by distillation 
provides some advantage over the pres- 
ently used aluminum halide system. The 
parallelisms of the results obtained with 
boron fluoride and those secured with 
the aluminum halide are striking, and 
it is believed are in agreement with 
those for which a carbonium ion mech- 
anism has been proposed. A bibliography 
of 34 references has been included 





Chemical Composition 
and Reactions 





Dithionethiophanes. Water Friep 
MANN. Jour. Inst. of Petroleum, 37 (1951) 
pp 40-3 

In studying the reactions between 
2:2:4-trimethylpentane and sulphur, un 
der certain conditions, the author ob 
served two isomeric compounds, having 

empirical formula CsHeS, One of 
isomeric substances, melting at 86° 
can be considered as belonging to 

+ dithione-thiophane series. The other 
isomer contains a sulphydril group, as 
was ascertained by alkaline sodium 
nitroprusside and by infra-red absorp- 
tion spectrum 


Reaction of Isoalkanes and Olefin 
Precursors Catalyzed by Sulfuric Acid. 
Ropert F. Marscuner anp D. R. Car 
mopy. Jour. Am. Chem. Soc., 73 (1951), 
pp. 604-7 

Alkylation of alkanes by olefin can 
occur by combination of two molecules 
of alkane and one of olefin, or one of 
alkane and one of olefin. Few studies 
have been made using sulfuric acid as 
catalyst, although many have been made 
using aluminum chloride. The authors 
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* For Direct Heating of 
Liquids and Vapors 


* Indirect Heating Systems 
Using Circulating Medium 


Struthers Wells 


A complete line of direct fired heaters is available 
in standard sizes from 100,000 to 25,000,000 BTU 
per hour. These units are in wide use in services 
such as heating gasoline, oils or asphalts, 
superheating steam or gas, and for indirect 
heating systems. The heaters are shipped 
shop assembled except for the largest sizes. 
Struthers Wells indirect heating systems, 
utilizing either a vapor or liquid heat 
transfer medium, such as Dowtherm, are giving 
economical and trouble free operation at 
temperatures to 750° F., or above this. 
Equipment is ordinarily supplied with 
instruments and safety controls to give a 
complete installation. Large installations 
in service for many years testify to the 
correct design and quality of this equipment. 
If your process requires temperatures 
above those of existing steam supply, if 
steam is not readily available, or if the 
process can be improved by higher 
temperatures, this economical and 
simple equipment will be of 
interest. We can also supply smaller 
equipment, electrically heated, as 
package units. 


Write on your letterhead for 
our new Bulletin B-45, describing a 
complete line of equipment for high 
temperature process heating. 
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STRUTHERS WELLS CORPORATION 
Warren, Pa. 
PLANTS AT WARREN, PA. + TITUSVILLE, PA, 
Offices in Principal Cities 
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reat Cooling Water 


| used various alcohols as olefins precur- 





W &T Air Operated 
Visible Vacuum 
Chlorinator 


with (ovine — 
the Proven Way 


Hundreds of power plants and refin- 
eries have found chlorination by W&T the 
answer to heat exchanger slime problems. 
By eliminating slime forming micro- 
organisms, maximum heat transfer is 
maintained in the condensers. The 
result — overall plant efficiency is kept 


at a maximum. 
ad - - 2 ceES Sarr a 


High labor costs involved in frequent 
condenser tube cleaning are eliminated 
when chlorination is employed. Man- 
hours used for tube cleaning can be util- 
ized for other maintenance jobs, an 
important factor with the increasing man- 
power shortage. 


“FSET. 2 


Elimination of frequent shut-down 
for tube cleaning helps power plants stay 
continuously “on the line.” When chlori- 
nation is employed, many plants find that 
outage for cleaning is reduced to once 
per year and then only for removing 
trash from tube sheets. 


Years of operation have proved the 
dependability and accuracy of W&T 
Chlorinators for cooling water treatment. 
Low maintenance and automatic program 
operation keep operating costs to a mini- 
mum. Your W&T Engineer is prepared to 
make a survey of your plant to recommend 
the proper chlorination equipment. Write 
today for more information on slime con- 
trol — no obligation, of course. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


| sors, and also used butyl chloride. It 
| was found that the reactions resulted in 


approximately twice as much isoalkane 


| consumption as is required by the sim- 
| ple addition of the olefin. Isoalkane was 


synthesized in amounts almost equiva- 
lent to alkene consumed, Also alkanes 
with twice the carbon content of the 
initial isoalkane were produced. These 
results can be explained on the basis of 
the Whitmore carbonium-ion hypothe- 
SIs, employing hydrogen transter con- 
cepts as advanced by Schmerling, and 
also assuming that the essential reac 
tions are rapid and reversible, and that 
the system reaches a state of dynamic 
equilibrium. Results of the work are 
presented in some detail in tabular form 
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Antiknock Antagonists. H. K. Livinc- 
Ind. Eng. Chem., 43, (1951), pp 


efficiency of tetraethyllead and 
some other antiknock compounds is de- 
creased by antagonists such as sulfur 


| compounds, some organic chlorides and 


bromides, phosphates, phosphites, perox- 
ides and some arsenics and silicates 


|} compounds. In general, sulfur, phospho- 
rus, and halogen compounds are antago- 


nists for metallic antiknocks, but have 
little effect on the octane number of 
fuels containing no antiknocks or non- 
metallic antiknocks. The antagonists for 
tetracthyllead (listed in the order of the 
harm done by them) are phosphates, 
phosphites, silicates, silicanes, arsines, 
mercaptans, disulfides, sulfide, thiophene, 
and organic halides. Based on these facts 
a mechanism to explain antiknock action 
is proposed. It is believed that further 
work may lead to an understanding of 
processes involved in the phenomenon 
of knock and in the suppression of knock 
by chemical antiknock compounds 

Analytical Distillation. Inalytical 
Chemistry, 23 (1951), pp. 529-30 

This is a report of the round-table 
discussion held by the Division of Ana 
lytical Chemistry at the 118th Meeting 
of the American Chemical Cociety in 
Chicago, September, 1950. Among the 
topics considered were concentric-tube 
columns, non-adiabatic operation of 
concentric-tube columns, metal screen 
columns, spinning-tube columns, total 
reflux distillation, mixtures for testing 
columns at atmospheric pressure and re 
duced pressure, and methods of inter 
preting distillation data. A bibliography 
of nine references is given 


| Equilibrium Flash Still, R. B. Smirn, 
TuHorre Dresser, H. F. Horr, ann T. H 
Pautsen. Ind. Eng. Chem., 43 (1951), pp 
766-70 
An equilibrium flash still for labora- 
tory studies is described. Mercury vapor 
is used as the heating medium, and the 
heating zone was maintained at constant 
| temperature. Temperatures were used in 
| the range from 400 to 800° F. and pres- 
| sures from atmospheric down to 1 mm. 
| absolute. Typical data as obtained from 
the study of a heavy petroleum stock 
| are given to illustrate the operation of 
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GREATER POWER 


for GREATER ACCURACY 


The Diaphragm Motor of the far-advanced K & M 
Control Valve is designed for the more exacting neéds 
of modern process industries. An unusually high 
power-factor is obtained by the carefully-engineered 
relationship of large effective diaphragm area and 
heavy, calibrated spring; friction is negligible, inner 
valve positioning more precise. The diaphragm is 
specially designed for constant affinity with the but- 
ton contour; this assures a uniform effective area 
throughout the complete valve stroke, thus more uni- 
formly accurate control. The unusually large area of 
the diaphragm in relation to the valve size also helps 


assure more precise control. 


K & M motors are available for direct action or 
reverse action without change in effective area or 


stroke. 
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VALVE SIZE Valves. 


OLAPHRAGM AREA-SQ INCHES 8 


KIELEY & MUELLER 


Established 1879 
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Diephragm contour 
molded for larger 
effective crea ond 
full contoct with 
diaphragm button 
throughout complete 
stroke — keeps ef- 
fective orea wni- 
form ot oll trovels; 
full benefit of care- 
fully engineered in- 
ner volve choroc- 
teristic is essured. 


Heavy, calibroted, 
long-trovel springs 
combine with lorge 
diaphragm to give 
unusually high pow- 
er - factor; friction 
made negligible, in- 
ner volve position- 
ing extremely pre- 
cise. 


Chart shows effective diophrogm 
creas ond valve travels on K & M 


is —_ 1 
. 1 mhih2 23 Series 1200 ond 1400 Control 


New-type topworks with 
open yoke of cost steel. 
Combines accessibility 
with strength ond resist. 
ence to shock, 











You cant jam 








Really streamlined pipe 
threading with this RIEZAID 
self-contained die stock 


AF) 


Right Here is the 

simple device that 

makes 65R auto 

matically JAM- 

PROOF 
@ You don’t have to watch it—lead screw can’t jam on work- 
holder. New jam-proof drive plate automatically kicks out 
driving ratchet pawl when standard length thread is cut. 
Your recent model 65R easily converted —just buy new drive 
plate, put in place of old plate. Perfect threads on 1” to 2” pipe 
with one set of 4 high-speed steel dies—sets to pipe size in 10 
seconds, mistake-proof self-centering workholder sets instantly! 


Buy the new jam-proof RIAD 65R at your Supply House. 


~ 


. Work-Saver Pipe Tools ' 
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obtained. 


| this still and the reliability of the data 
| 
| A Spinning-Band Column for Vacuum 
| Fractionation of Fatty-Acid Esters. 
L. J. Wuttamson. Jour. of Applied Chem., 
1 (1951), pp. 33-40. 
The author briefly reviews the liter- 
ature of laboratory columns operating 
| under relatively low vacuum and then 
| describes a spinning-band column 16 
mm. in diameter and 82 cm. long. Con- 
structional details of the entire assembly 
of equipment are given. The H.E.T.P 
of the column varied from 2.6 to 3.4 cm 
as the vaporization rate varied from 200 
to 400 cc. per hour. Under vacuum the 
H.E.T.P. was two to three times that at 
atmospheric pressure. Data are presented 
on various systems distilled. The author 
concludes the column is suitable for the 
analytical fractionation of fatty acid 
esters at pressures of the order of 1 mm 


Rotary Condenser Fractionating Vac- 
uum Still. F. C. Benner, A. Dinarpo, anp 
D. |. Toatn. Ind. Png. Chem., 43 (1951), 


design and construction of a ro 
tary condenser thermal rectification still 
are presented and the operating prob 
lems are discussed. The still was evalu 
ated at atmospheric pressure and oper 
ated at still head pressures in the rang 
0.005 to 15 mm. In the low pressure 
range, enrichments accomplished corre 
sponded to separations that would be 
effected by 18 “theoretical plates.” Pres 
sure drop through the column from the 
still to the column head is of the order 
of 0.2 to 0.5 mm. Temperature gradients 
in the reflux film and in the condenser 
are reported. Their effect on control 
problems is discussed. A_ binary test 
mixture composed of n-hexadecane and 
l-hexadecene is described and is thought 
to be useful for evaluating stills operat 
ing at low pressure 


Determination of n-Paraffins in Gaso- 
line, Oils, and Paraffin Waxes. \Vo1! 
GANG Lerrue. Analytical Chem., 23 (1951), 
pp. 493-5 

The author believes that a workabk 
chemical method for determining the 
contents of n-paraffins and isoparaffins 
in mixtures is a valuable working tool 
The procedure described is based on the 
chemical reaction with antimony penta- 
chloride, followed by an indirect deter 
mination of the n-paraffins that have not 
reacted with the antimony compound, 
while the iso-paraffins are converted into 
insoluble tarry material. The accuracy is 
about 3 to 6 percent of the total sample 
Aromatic and oxygenated compounds 
react with antimony pentachloride and 
must be first removed 


Compound Types in Gasoline by Mass 
Spectrometer Analysis. R. A. Brown 
Analytical Chem., 23 (1951), pp. 430-7 

Gasoline distillates and petroleum sol 
vents can be analyzed according to 
compound type on a Consolidated Model 
21-101 mass spectrometer equipped with 
a modified inlet system. Component hy 
drocarbons, such as aliphatic paraffins; 
cyclo-paraffins and/or mono-olefins; 
cyclo-olefins, diolefins, and/or acety 
lenes; and aromatics are determined 
within * 4 percent. Three man-hours are 
required for a complete analysis. Mono 
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Keeping Equipment In 
Efficient Operation 


At the annual conference and exhibi- 
tion of the National Association of 
Corrosion Engineers held at Hotel 
Statler, New York, March 13-16, we 
asked many of the visitors at our booth 
what problems were uppermost in 
their minds. Keeping equipment in 
efficient operation with the minimum 
of shutdowns is the objective of opera- 
tors. Corrosion is the greatest menace 
to the life of equipment. Not only is 
the selection of the corrosion-resisting 
materials of paramount importance but 
careful control and understanding of 
operating conditions are most essential. 

Unfortunately, there are many un- 
controllable factors resulting from 
changes in operating conditions which 
affect the corrosive character of solu- 
tions and make maintenance trouble- 
some. Changing conditions naturally 
affect the corrosion rate. 

The need for greatly increased pro- 
duction often taxes the available equip- 
ment since the output is much greater 
than the equipment is designed to 
handle. The corrosion rate from the 
product side is greatly speeded up and 
the life of the equipment is propor- 
tionately reduced. 

The handling of larger quantities of 
products generally requires greater 
cooling or heating capacities which are 
obtained by increasing the water or 
steam velocities. In some cases the 
higher velocities may tend to keep the 
tubes cleaner and are, therefore, bene- 
ficial. Again, exceptionally high water 
velocities may tend to accelerate im- 
pingement corrosion and shorten the 
service life of the tubes. When the 
impingement attack is at the inlet ends 
of the tubes, the use of inserts to take 
the brunt of the attack is recom- 
mended. Inserts are replaceable when 
the useful life of the old ones is de- 
stroyed. 


Dezincification Can Be Reduced 


Sometimes an alloy is used which is 
not suitable for existing conditions. De- 
zincification has occurred in tubes, and 
other parts of equipment made from 
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uninhibited high-zinc-content brasses, 
especially when in contact with non- 
scaling types of waters. By using in- 
hibited alloys, as for example, arsenical 
admiralty, arsenical aluminum brass, 
dezincification can be reduced or en- 
tirely eliminated. Arsenical copper and 


Bottom half, longitudinal section of yellow brass 

pipe showing nodules of corrosion products cov- 

ering areas of plug-type dezincification developed 

on the floor of the pipe. Note absence of nodules 
in top half of pipe. 


“Layer-type dezincification” is recognized by 
relatively thick layers of deposited copper built 
up over a period of time. Micrograph mag. 75X. 


red brass (85% copper, 15% zinc) 
will give much longer life in most 
waters than uninhibited yellow brass 
or uninhibited admiralty. 

Trouble is experienced from paper 
mill liquors during the recovery cycle, 
primarily because of the presence of 
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sulphides and other sulphur com- 
pounds. The steam coming from the 
evaporators containing much HS gas 
is weil resisted by Muntz metal. 70-30 
cupro nickel has given satisfactory 
service for handling “white liquor.” 
River water contaminated with sul- 
phide wastes may also attack copper 
tubes. Admiralty, Muntz, and alumi- 
num brass inhibited with arsenic are 
superior to copper for this condition. 


Vibration Often Causes Tube 
Failure 


Some operators are having trouble 
from excessive vibration of the tubing 
in condensers and heat exchangers. 
This occurs more often in re-tubed 
equipment where the holes in the sup- 
port plates may have been enlarged, 
permitting a loose fit. Or the position 
of the support plates may have been 
moved, thus changing the vibration 
characteristics of the tubes. Periodic 
vibration is set in motion through the 
pulsating action of pumps, compressors, 
motors, or other equipment in prox- 
imity to the tubes. Sometimes it is 
helpful to change the speed of the 
pumps or motors to stop the tubes 
from vibrating excessively. Additional 
support plates or relocation of the sup- 
port plates sometimes help. 


Duplex Tubing Solves Double 
Corrosion Problems 


To overcome the corrosive effects 
from gaseous hydrochloric acid either 
dry, wet, or mixed with other gases, 
Duplex Tubing with nickel to the hy- 
drochloric acid side and a copper-base 
alloy to the water side is recommended. 
For sulphuric acid solutions, Duplex 
tube with lead to the acid side and 
copper to the steam or water side is 
superior to most other metals for this 
type of corrosion. 

Steam erosion resulting from the 
impingement of wet, corrosive steam 
on condenser tubes sometimes gives 
trouble. Grids or deflector plates in 
the path of the steam will help protect 
the tubes. Sometimes a change in al- 
loys is necessary. Where the corrosive 
agent is a trace of ammonia, 70-30 
cupro nickel is superior to copper or 
the brasses. Where CO: in the steam is 
the corrosive agent, Duplex tubes with 
stainless steel outside and a copper- 
base alloy inside are called for. (6645) 
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Here are 25 different steel tubing analyses 


Let us help you 


Low Carbon 
pick the best ' *, Low Carbon, '2 Mo 
' Low Carbon, 1 Mo 
42 Cr, 42 Mo 
1% Cr, 2 Mo 
2 Cr, 2 Mo 
aS 24 Cr, 1 Mo 
2'2 Cr, ¥2 Mo, %4 Si 
3 Cr, 2 Mo, 1% Si 
3 Cr, 1 Mo 
5 Cr, '2 Mo 
5 Cr, 2 Mo,.1' Si 
ne 
7 Cr, '2 Mo 
8 Cr, 2 Mo 
8 Cr, 1 Mo 
9 Cr, 1 Mo 
12°Cr, Al 
17 Cr 4 
27 Cr 
18-8 
18-8 Ti 
18-8 Cb 
18-8 Mo 
25-20 
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olefins are determined by bromine num- 
ber or nitrosation, and the sample re- 
quired is only 0.001 ml. The author is 
of the opinion that the method can be 
used directly by other mass spectrometer 
users. Also, the same principle can be 
extended to obtain type compound analy- 
sis of higher boiling petroleum fractions 
and mixtures of nonhydrocarbon com- 
pounds. The data secured from the work 
are presented in considerable detail in 
tabular and graphical form, and a bibli- 
ography of 17 references is included 


Infrared Analysis of Five C. Aro- 
matics. Joun A. Perry. Analytical Chem- 
istry, 23 (1951), pp. 495-7 

The need for a method of analyzing 
mixtures of isomeric, butyl and diethyl 
benzenes boiling between 165° and 190 
C. led to the development of a method 
for the determination of the composition 
of such mixtures. The procedure is sim- 
ple, rapid and accurate. No dilution of 
the sample is required. The accuracy 
compares favorably with similar re- 
ported work; the error is 0.5 percent 
absolute over the entire range percent- 
age. The validity of Beer’s law is as- 
sumed, and also it is assumed that no 
knowledge of the length or absorbancy 
of the rock salt cell is required. Typical 
data are presented and a bibliography of 
ten references is appended 


A Method for Evaluating the Oxida- 
tion Stability of Inhibited Transformer 
Oils. G. H. Beaven, R. Irvine, anp C. N 
Tuomeson. Jour. Inst. of Petroleum, 37 
(1951), pp. 25-39 

One of the most important and funda- 
mental properties of a transformer oil is 
its stability towards oxidation. Physival 
properties of an oil, such as viscosity, 
volatility, pour point, etc. depend upon 
the choice of feedstock distillate. The 
chemical and electric properties, such as 
acidity, dielectric strength, resistivity, 
etc., are determined principally by the 
refining treatment to which the stock is 
subjected. The oxidation stability de- 
pends both on the feedstock and on the 
refining treatment. A procedure is de- 





Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Registry 
Methyl erucate 
Iron dithionate 
Pentachlorobenzaldehyde 
1,2-Diketohydrindene 
1,4- Diaminopentane 
trans-1,2-Cyclopentanedicarboxylic 

acid 
Triethylphenyl germanium 
Ethenyltricarboxylic acid 
trans-beta-Decalone 
2,8-Chrysoquinone 
2-Methyl-5-vinylpyridine 
Tetracosane 
letramethylethylene 
4-Heptanethiol 
2,6-Difluoro-1,4-dimethylbenzene 
1,7-Diiodoheptane 
Dipropenyl ketone 
Cyclobutane 
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KEMP Inert Gas Producers 
Can Save You up to 90% on 
Inert Gas Costs 


Whether you now use bottled inerts 
or produce them with old-fashioned 
equipment, switch to a Kemp Inert 
Gas Generator and save % to 
90% on your inert gas costs. Kemp 
Inert Gas Producers and Kemp 
Nitrogen Producers are available 
in standard models with capacities 
ranging from 500 to 200,000 cfh for 
fully automatic operation. 


ABSOLUTELY DEPENDABLE 


No matter what the demand, 
Kemp Inert Gas Gonsegiees ve 
ou the same analysis Inert eg 

m 20% to 100% of capacity. The 
Kemp Industrial Carburetor, part 
of each installation, burns ordinary 

just as it comes from the mains. 

res complete combustion with- 
out “tinkering.” uces a clean, 
chemically inert gas to meet your 
most exacting requirements. 


SEND FOR DATA 


Whatever your uirements, 
always specify Kemp. To find out 
how you can benefit: Tell us your 
atmosphere gas problem, and we'll 
show you how Kemp can solve it 
and save you money 


INERT GAS GENERATORS 


Write for Bulletin | 10 for technical information. 
Cc. M. KEMP MFG. COMPANY, 
405 E. Oliver $t., Baltimore 2, Md. 














When you choose R-P &C Valves, you can be sure 
of the same high quality of each one—from tiny 4%" valves 
... to high-pressure, high-heat valves . . . and giant valves 
for handling huge volumes of liquids. 

@ You can get bronze, iron, steel—bar stock—iron cocks 
—and cast steel fittings. Two new numbers are PRESSURE 
SEAL BONNET and FORGED STEEL GATE. New ones coming. 
@ Call your local R-P&C distributor today or write the 
nearest R-P&C district office. 


R-P & C VALVE DIVISION 
AMERICAN CHAIN & CABLE 
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scribed for evaluation of the oxidation 
stability of inhibited transformer oils by 
measurements of their rates of oxygen 
absorption. Under the experimental con- 
ditions described, the oxygen absorp- 
tion/time curves show well-defined in- 
duction periods before the onset of the 
oxidation reaction proper, and the con- 
sequent formations of acid and sludge 
The induction period is an important 
criterion in the evaluation of inhibited 
oils. It is considered to be a measure of 
the susceptibility of an oil to any partic 
ular oxidation inhibitor. Data are given 
that show the response to a particular 
inhibitor, of transformer oils refined to 
varying degrees, the response of a par- 
ticular oil to varymg concentrations of 
inhibitor, and the relative effects of the 
use of different inhibitors. A correlation 
was established between tests in which 
soluble copper and solid copper catalysts 
were used. A bibliography of 16 refer- 
ences 18 appended 





Fundamental Physical and 
Chemical Data 





Critical Behavior and Liquid-Vapor 
Equilibrium in Mixtures of Fluids. 
Cuaries A. Bovp. J. Phys. & Colloid 
Chem., 54 (1950) 1347-57 

The author developed the thermody- 
namics of the liquid-vapor equilibrium 
using van der Waals equation of state 
4 mathematical treatment is presetited 
for simple and for binary systems. The 
ethane-heptane system is taken as an ex 
ample and the results of calculation are 
compared with experimental data 


The Thermodynamic Properties of 
Naphthalene. Goxvon M. Barrow ANp 
A. L. McCrennan. Jour. Am. Chem. Soc 
73 (1951), pp. 573-5 

The heat of vaporization of naphtha- 
lene was measured and found to be 
11,086 30 cal/mole at 209 mm. pres- 
sure and 440.9° K. The specific heat of 
the vapor was determined at 451.0 and 
522.7° K. and from these data the heat 
capacity in the ideal gas state at these 
temperatures was obtained. Values of 
the entropy and heat capacity of solid 
and liquid naphthalene were taken from 
the literature. These, together with the 


Ohio Altitude 
To the Editor 
An article in the March, 1951 issue of 
PerroLeuM REeFiner on page 96 states 
“the new 265 foot anit . = the 
tallest industrial structure in the state.’ 
May I point out that in March, 1950, 
a 28,000-barrel-per-day Houdriflo cata- 
lytic cracking unit went on stream in 
the Sun Oil Company Toledo refinery 
This quadruple unit has been running 
very satisfactorily since. Its height is 
312% feet above grade. As far as I 
know this unit is the tallest industrial 
structure in the state, if not in the 
country 
SUN OIL COMPANY, 
John F. Harron, 
Superintendent 
Toledo 1, Ohio 
March 29, 1951 


Petroleum Refiner—V ol. 30, No 











Where pipes : 
meet permanently. 4 


= 
tye 
>» 


WI SON-STILLMAN 


Vay, 1951—A Gulf Publishing ( ompany Publication 








International 
Precision-made MIXERS 








[nternational 


ENGINEERING, INC. 


oF Basel, Peel lie) 


‘Science | 


experimentally determined heats of va- 
porization, were used to calculate the 
entropy of naphthalene in the ideal gas 
state at 440.9° K. The value is 95.9% 0.4 
cal/deg. mole. Thermodynamic func- 
tions of naphthalene were calculated 
from spectroscopic data for the tempera- 
ture range 298.16 to 1500° K. Calculated 
values agree well with experimentally 
determined values 


The Vapor Pressures of Hydrogen, 
Deuterium and Tritium up to Three 
Atmospheres. FE. R. Gritty. Jour. Am 
Chem. Soc., 73 (1951), pp. 843-6 

Fifteen cc. of tritium from the Li* + 
neutron reaction recently became avail- 
able for vapor pressure measurements 
Data were also obtained for hydrogen 
and deuterium. The author presents data 
that allows a comparison of the vapor 
pressures of the three isotopes up to 
2100 mm. and which also can be com- 
pared to the calculated values of others 
Triple points and heats of vaporization 
and sublimation were calculated from 
the vapor pressure data. The data are 
presented in some detail in tabular and 
graphical form 


Oklahoma Gas Course 
Draws Heavy Attendance 


James L. Griffin, Northern Natural 
Gas Company, Omaha, Nebr., has been 
named to succeed Ben F. Worley, 1951 
chairman ol the general committee of 
the Southwestern Gas Measurement 
Short Course which meets at Norman, 
Okla., annually 

This year’s enrollment of 942 exceeded 
any past record; members represented 
34 states as well as five foreign coun- 
tries. Seventy separate classes were held 
which 30 manufacturing concerns sup 
plied exhibits of equipment for examina 
tion 

Miss Kate A. Niblack, secretary of 
Oklahoma Utilities Association for 25 
years, was recognized by the general 
committe for her long service. Proceed- 
ings of the Course will be published in 
bulletin form acording to T. S. Whitis, 
chairman of the publications committee 


Adams New Sloan Fellow 

Edward f Adams, Standard Oil 
Company of California, was awarded 
one of 14 annual Sloan Fellowships to 
study at Massachusetts Institute of 
Technology for one year. The fellow- 
ships were established by the Alfred P 
Sloan Foundation in 1931 for the pur- 
pose of broadening the experience of 
young executives with several years 
business training 

Adams, a petroleum engineer, was 
the only candidate selected from in- 
dustry west of the Mississippi River 
He lives in Taft, Calif., but for the 
past eight months has been on special 
assignment in Standard’s San Francisco 
office. He will study management, eco- 
nomic and social problems of industrial 
administration at MIT 


Essay Contest Winne 

The Hydraulic Institute at Santa Bar- 
bara. California, has awarded Robert H 
Rhodes the $200 first prize in the seventh 
Annual Essay Contest sponsored by the 
institute. His winning paper was en- 
titled, “Shaft Sealing on Centrifugal 
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SANTOLENE 


C ACCEPTED 





as corrosion inhibitor in combat-grade gasoline 


Monsanto Santolene C has been 
accepted as a corrosion inhibitor—at 
the option of the supplier —for 
combat-grade gasoline by the Ord- 
nance Department under specification 
MIL-G-3056. Write today for details 
on how you can use Santolene C to 
add rust-preventive properties to your 
gasoline, Diesel fuel, kerosene and 
fuel oil... how you can employ San- 
tolene C to control corrosion in tanks, 
lines and equipment handling any 
light petroleum product. 

The effectiveness of Santolene C has 
been proved in the laboratory and in 
the field. These findings have been 
confirmed by a major oil company 
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which has marketed Santolene C in 
all types of light petroleum products 
for more than a year. 

Santolene C is product-soluble. It 
burns completely with the fuel, leaving 
no residues whatever. Diesel and gaso- 
line engine tests have demonstrated 
that Santolene C has no effect on en- 
gine cleanliness, injector fouling or any 
other factor of engine performance. 
For technical information on the use 
of Santolene C to solve corrosion 
problems, write, wire or telephone 
MONSANTO CHEMICAL COMPANY, 
Organic Chemicals Division, 1775-E 
South Second Street, St. Louis 4, Mo. 


A Gulf Publishing Company Publication 


URGENT—If you have empty carboys or 
returnable drums, please return them to 
your supplier promptly. They're urgently 
needed. Containers are scarce! 
Sentolene: Reg. U. S. Pat. Of. 


MONSANTO 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY... WHICH SERVES MANKIND 
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Nothing is left 


to chance... 
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Pacific Recision Baal 


HEAVY DUTY PROCESS PUMPS 


... pumps that are custom built to provide a more-than-adequate 
margin for safe operation even where high pressure, extreme tempera- 
ture and corrosion, may all be predominant factors. The chart illustrates 
graphically the margin of safety that Pacific builds into Process Pumps. 
For example: Chart above for a large pump shows that at 625 PSIG 
working pressure and 800° F. temperature a 20% margin of safety is 
provided; at 300 PSIG a 61% margin of safety is provided at the same 
temperature. Other readings are clearly indicated. Thus your choice 
is proved sound before your okay to purchase a Pacific Process Pump 


appears on the specifications. 
/,) \~) 
2eCtIAO7, ui ¢ 
HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bldg., 122 E. 42nd St., New York P U M P S 


PR-11 Offices in All Principal Cities 


, 
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Chemical Pumps.” Rhodes, a member 
of the centrifugal pump division of 
Worthington Pump and Machinery Cor- 
poration at Harrison, N. J., is on leave 
of absence with the U. S. Navy 


Oil Profits $2,508,000, 
Show 37 Percent Gain 


Although the petroleum industry 
ranked 19 in a list of 21 industries on 
the basis of 1950 profits increase over 
1949 ficures, it ran.second only to the 
motor vehicle and parts industry on the 
basis of actual dollar profits. With an 
increase of only 37 percent over 1949 
profits, petroleum dollar profits for 1950 
totaled $2508 million while motor ve 
hicle profits totaled $3185 million. The 
only other industries to top the million 
mark were food, textiles, chemicals, iron 
and steel, fabricatel metal, nonelectric 
machinery and electrical machinery 

The average percent of 1950 profits 
increase over 1949 was 61 percent FTC 
and SEC survey showed 

The 1950 earnings of 20 major oil 
companies averaged an imerease of 
24.3 percent according to another tabu 
lation. Jersey Standard’s 51.8 percent 
was the largest. Union Oil Company of 
California was the only company listed 
to report a recrease in carnings. The 
list: 

Atlanti« Refining Company, 501; 
Cities Service, 2.9; Continental, 17.5; 
Gulf Oj] Corporation, 10.2; Mid-Con 
tinent, 29.7; Ohio Oj), 11; Phillips Pe 
troleum, 15.8; Pure Oil Company, 12.4; 
Shell Oil Company, 17.9; Sinclair, 29.8; 
Skelly Oi] Company, 8.9; Socony-Vac 
uum, 30.4; Standard of California, 10.9; 
Standard of Indiana, 20.4; Standard of 
New Jersey, 51.8; Standard of Ohio 
25.3; Sun Oil Company, 44.1; The Texas 
Company, 12.3; Tide Water Associated 
Oil Company, 21.2; and Union Oil Com 
pany of California, minus 16.3 


Labor Predicts Personnel 
Shortages and Outlook 


Stillmen, treaters and boilermakers in 
oil refining and chemical industries, as 
well as ot! well drillers and servicing 
technicians, were listed among “key” 
occupations that will develop manpowe 
shortages in 1951 and 1952 because of 
growing mobilization demands, accord 
ing to the Labor Department 

About 30,000 engineers will be needed 
in the near future to meet defense and 
civilian requirements, and estimates of 
upcoming graduates fall short of even 
peacetime needs, reported the Depart 
ment. It was predicted that there would 
be a pinch in physicists and chemists 
as long as the mobilization program 
continues 


Head of Nooter Corporation 
Dies; Robert Ryan Elected 


Filmer J Nooter, president of Nooter 
Corporation, St. Louis, died last month 
after 25 active years engaged in the 
fabrication of tanks and pressure ves 
sels used in the processing field 

Robert J. Ryan has been elected to 
succeed Nooter as president. A former 
executive vice president, Ryan has heen 
associated with Nooter Corporation 
since 1923 when he was employed as an 
accountant. Ryan is a recognized au 
thority on electric welding processes 
and has pioneered their applications in 
the industry 
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What the experts demand... 


ELECTRUNITE 
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REPUBLIC STEEL 
CORPORATION 


STEEL AND TUBES DIVISION 
224 EAST I3ist STREET 
CLEVELAND 8, OHIO 
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When power engineers describe the qualities 
they want in pressure tubes, it all adds up to 
a description of ELECTRUNITE Tubes. Look, for 
example, at the list of desirable properties 
abstracted from the paper delivered by F. F. 
Fisher and G. J. Brown, of Detroit Edison 
Company, at the Seventy-first Annual ASME 
meeting in New York... 


PROVED .. Over 250 million feet of 
ELECTRUNITE Pressure Tubes are in service in 
boilers, heat exchangers and condensers of all 
sizes, output, and types. Republic’s research 
and experience assure you of field-proved 
tubes for every requirement. 


SMOOTHNESS ... tube contact surfaces 


are smooth and free from rolled-in scale and 
scale pits. Because ELECTRUNITE Pressure Tubes 
fit tube-sheet holes accurately, they roll-in 
tighter every time. 


DUCTILITY. no other pressure tube can 
give you more ductile properties than ELECTRU- 
NITE Tubes. They bend smoothly and uniformly 
to permit rapid fabrication and trouble-free 
erection. They are easy to roll-in, and provide 
maximum tightness in the tube sheets. 


UNIFORMITY... evecrrunire Pressure 


Tubes are uniform in grain structure, have pre- 
dictable rolling-in characteristics . . . no slivers, 
hard spots, or scabs to cause costly delays. Wall 
thicknesses are uniform, tubes are fully 
concentric, tube strength is uniformly high. 


Let us send you a copy of Bulletin BT-12... 
it describes ELECTRUNITE Pressure Tubes for 
boilers and process equipment. 


ELECTRUNITE 














Digest of Recent U. S. 


PATENTS 





Pertaining to PETROLEUM REFINING 


Compiled by HEINZ HEINEMANN 


(From the Official Gazette, February 13, 20, 27 and March 6, 1951.) 





REFINING 





U.S.P. 2,541,070. Method of Separating 
Dissimilar Components in Petroleum 
Products by Liquid Thermal Diffu- 
sion. A. L. Jones and E. C. Hughes 

The Standard Oil Company (Ohio) 

‘A liquid petroleum product compris 
dissimilar compounds, which are 
separation conditions 
duced into a verti 

a width of 0.02-0.06 inch 

! by two smooth sur 

erature gradient 

taming one of the 
ature than 


ler the 
wusly imtr 
aving 
forme 
viding a tem 
ss the slit by mai 
aces at a hig t mper 
ther. A fraction containing 
entration of one of the comp 

is continuously withdrawn from one part 
of the slit, while a fraction containing a 
greater concentration of the other com 
ponent is continuously withdrawn from 
another part f the slit. The rate of 
withdrawal is regulated in relation to 
the height of the slit, the temperature 
and the viscosity of the petro 


a greater 
ments 


gradient 
leum product 
U.S.P. 2,541,071. Continuous Method for 

Separating Materials by Liquid Ther- 

mal Diffusion. A. L. Jones and E. ( 

Hughes to The Standard Oil Com 

pany (Ohio) 

The process according to this patent 
for continuously separating by thermal 
diffusion two liquid fractions of dissimi- 
lar materials included in a material liq 
uid under the separation conditions is 
closely related to that of U.S.P. 2,541, 
070. 


U.S.P. 2,541,338-40. Solvent Fractiona- 
tion of Wax-Containing Mixtures. | 
W. Clarke to The Atlantic Refining 
Company 
A, wax-« 

rated into fractx 

m.p. by countercurrently 

with an extractive solvent and solvent 

additives at a temperature such that 
two immiscible liquid phases are formed 
of which the one contains the wax of 

higher and the other that of lower m.p 

After separating both phases, solvent 

and additive are removed from each of 

them. The solvent comprises 1.8-2.2 

volumes of nitrobenzene containing a 

small amount of ethylene glycol mono- 

methyl ether per volume of the charge 
mixture. The first additive comprises 
0.15-0.25 volume of the same ether, and 
the second additive 0.85-0.95 volume of 


ontaimme mixture tis 
ys of higher and lower 
contacting it 


sepa- 
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small amount of 
According to U.S.P. 2,541,339 the 
nitrobenzene solvent contains a small 
amount of phenol, the first additive 
is phenol containing a smal! amount of 
water, and the second comprises 0.45- 
0-55 volume of a paraffinic hydrocarbon 
witl 8-18 C atoms. According to U.S.P 

> $41,340 the solvent comprises 2.6-3.4 
volumes of phenol, the first additive 
0.25-0.35 volumes of water, 
and the second additive is the same as 
in U.S.P. 2,541,339 


U.S.P. 
Process. ©. | 
Berg to Union Ol Ce 
fornia 
Iwo gaseous mon 

numbers of C atoms, e.g 

l-butene, are separated from one an- 

other by contacting their mixture with 

a diketone, such as acetonylacetone, 

selectively dissolves one of the 


a ne contamimge a 
water 


‘ mprises 


2,541,380. Solvent Extraction 
Polly and C. H. O 
ympany of Cali- 


olefins with equal 
2-butene and 


which 
olefins 


U.S.P. 2,541,458. Recovery of Nitrogen 
Bases. C. H. O. Berg to Union Oil 
Company of California 
Hydrocarbon fractions 

nitrogen bases, such as are 
certain types of petroleum, shale oil, 
and tar sands, are extracted with an 
aqueous solution of a volatile acid boil- 
ing below 200° C. or of a non-volatile 
acid salt having a replaceable hydrogen 
and a mutual solvent for this extractive 
solvent and the hydrocarbons compris 
ing a low mol. wt. monohydric alcohol 
or a ketone. The nitrogen bases are 
thereby completely removed from the 
hydrocarbon fraction 


containing 
present im 


U.S.P. 2,541,682. Production of Para 
Xylene. J. H. Arnold to California 
Research Corporation 
p-Xylene is recovered in a cyclic proc- 

ess from a hydrocarbon liquid compris- 

ing o-, m-, and p-xylene. The liquid is 

cooled to —75° to —120° F. to form a 

solid crystal phase of p-xylene which is 

separated from the mother liquor. The 
crystal phase is further treated to re- 
cover p-xylene 


U.S.P. 2,541,959. Process of Se ting 
the 3,5-Dimethyl 1-Ethyl zene 
from Other Ethyl Xylenes. W. F 
Elwell to California Research Corpo- 
ration 
A mixture of ethyl xylenes containing 

the 3,5-dimethyl l-ethyl benzene is sul- 

fonated under conditions adapted to ef- 


fect substantially complete sulfonation 
of the ethyl benzenes. The reaction 
product is digested with water at an ele- 
vated temperature below 160° C., where 
by the sulfonated 3, 5-dimethyl 1-ethyl 
benzene is selectively hydrolyzed and 
thus separated from the mixture 


U.S.P. 2,541,990-542,013. Processes for 
Breaking Petroleum Emulsions. M 
DeGroote and B. Keiser to Petrolite 
Corporation, Ltd 
Details of processes are claimed for 

breaking petroleum emulsions of the 
water-in-oil type by the action of a 
demulsifer including hydrophile syn- 
thetic products which are oxyalkylation 
products of various organic compounds, 
particularly of those of a certain alpha- 
beta alkylene oxide and of a fusible and 
soluble phenol-aldehyde resin, com- 
bined 


U.S.P. 2,542,187. Method of Separating 
Selected Constituents from Gases. W 
F. Fulton to Warren Petroleum Cor- 
poration 
In the separation of selected constitu- 

ents from a gaseous medium, e.g. 0 

heptane from methylcyclohexane, by a 

hydrocarbon stripping liquid, 0.5-8 per- 

cent of glaurin are incorporated in this 
liquid to increase the absorption rate of 
the liquid 


U.S.P. 2,542,520. Ethylene Extraction. 
H. J. Hibshman to Standard Oil De- 
velopment Company 
Details are claimed of a process for 

separating ethylene from a mixture of 

saturated and unsaturated hydrocarbons 
containing methane, ethylene, ethane, 

propane, and propylene by means of a 

liquid hydrocarbon solvent boiling 

higher than ethylene, e.g. a naphtha 
fraction containing 3-8 C hydrocarbons 


U.S.P. 2,543,223. Processes for Breaking 
Petroleum Emulsions. C. M. Blair, Jr., 
to Petrolite Corporation, Ltd 
A special type of an imidazoline salt 

of an alkylated aromatic monosulfonic 

acid is used as a demulsifier for water- 
in-oil petroleum emulsions 


U.S.P. 2,543,242. Apparatus for Treating 
a Petroleum and Other Liquids. 
A. Kent and C. W. Patrick, Mid- 
tend. Mich 
The construction is claimed of an 
apparatus for separating liquids of dif- 
ferent sp.gs., such as oil and brine. Oil, 
brine, and other impurities are taken 
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fluid 
catalytic 
cracking 


Possessing all the process and operating advantages of the 
basic ‘‘fluid’’ cracking principle arid representing the lowest 
cost fluid unit per barrel output of high octane product with 
no sacrifice in engineering standards of safety and with 
improved operability and maintenance, —this truly new | 
Standard Oil Development design, Model IV, is now avail- 
able in any capacity to refiners, — anywhere in the world. 


For further information, address your inquiries to: 


_ Foster WHEELER CoRPORATIO 


165 BROAOWAY, NEW YORK 6. NEW YORK 
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FosTER WHEELER CORPORATION 


16S BROADWAY, NEW YORK 6, NEW YORK 
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off from the separator at different levels. 


U.S.P. 2,543,286. Process for Separating 
Hydrocarbons. A. E. Hirschler to Sun 
Oil Company 
\ liquid mixture of hydrocarbons of 

the same degree of saturation is treated 
with a granular adsorbent, such as silica 
gel or activated carbon, at a tempera- 
ture at which the hydrocarbons exhibit 
an S-type adsorption isotherm. The mix- 
ture is thereby separated into a fraction 
containing one of the hydrocarbons in 
relatively purified form and another 
fraction containing the charge hydro- 
carbons in a proportion approaching that 
at which their tendency to be adsorbed 
is the same. The latter fraction is then 
treated with the same type of adsorbent 
at a substantially different temperature 
for further separation of the hydrocar- 
bons 


U.S.P. 2,543,478. Purification of Hydro- 
carbons. J. W. Tooke and P. F. War- 
ner to Phillips Petroleum Company 
Acetylenic impurities are removed 

from butene or a C,-C, aliphatic hydro- 

carbon mixture by countercurrently con- 
tacting the mixture with an acidic aque- 

ous solution of a mercuric salt at a 

temperature of 140-160° F. and at least 

atmospheric pressure. A precipitate of a 

mixture of metallic mercury and mer- 

cury compounds is formed. The precip- 
itate is dissolved in HNO). The result- 
ing solution is mixed with an aliphatic 
ulcohol having 1-2 C atoms and passed 


to the contacting zone 


U.S.P. 2.543.487. Composition for Treat- 
Budner. A 


Rendall to 


ing Mineral Wool. A. | 
F. Buckman, and M. M 
S.C. Johnson & Son, Inc 
An aqueous emulsion concentrate con 
certain tvpe of mineral oil. 
and polybutene in special 


stin ta 
mulsifier 
rendering 
floating on 


rtions is 


effective in 
ral wool capable of 


water 


U.S.P. 2,543,489. Process for Breaking 
Petroleum Emulsions. M. DeGroote 
and B. Keiser to Petrolite Corpora- 

tion, Ltd 
A special type of hydrophile synthetic 

products is employed as a demulsifier 
breaking water-in-oil petroleum 
ions. The synthetic products em- 

are oxyalkylated tri-nuclear phe- 


resins 


U.S.P. 2,543,614. Selective Adsorption of 
Olefins. 1. W. Teter to Sinclair Refin- 
ing Company 
A homogeneous hydrocarbon mixture 

containing olefins is contracted with a 


sulfide of W, Mo, Ni, Co, Fe, or Zn at a | 


- the olefins are | 


temperature of 0-300° F 
selectively adsorbed and removed. They 
are then separated from the adsorbent 
by desorption 


U.S.P. 2,543,838. Oxygen Removal from 
Absorption Oils. H. Frnst, Jr. to 
Standard Oil Development Company. 
A first hydrocarbon stream containing 

oxygen is contacted with an absorption 

oil under conditions to absorb hydro- 
carbon. The enriched oil is then con- 
tacted with a second hydrocarbon stream 
free of oxygen under corresponding con- 
ditions. The hydrocarbons are then re- 
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Colmonoy hard-facing saves 
erod 


ed slide valves 


Service Life is Extended 500% 
with COLMONOY No. 1 Hard-Facing 


The catalyst slide valve shown here was the badly eroded 
property of a large western refinery. The interior wall had 
suffered severe erosion, to a depth, in some places, of over a 
quarter inch. The valve gate had lost %,” as well. The job for 
hard-facing: to reclaim and extend service life. 


The refinery maintenance men knew that Cotmonoy No. 1 
electrodes would do this easily, and even more important, 
that this Cotmonoy alloy would keep the valve out of their 
shop and in service longer than anything else could. Their 
estimate, based on experience with CoLMONoy, was that 
they wouldn’t be seeing that valve again for at least two 
years. The picture of the valve body, above, shows the appli- 
cation of CoLmonoy No. 1. 


The slide valve gate was pre- 
heated and then maintained at 
350-400° F. Cotmonoy No. 1 
welds fast and easy. 


A Gulf Publishing Company Publication 


CoLmonoy stands for a complete line 
of hard-facing alloys. Only a complete 
line can meet the various challenges of 
impact, abrasion, and corrosion, either 
singly or in combination. CoLMONOY 
alloys come in forms to suit any appli- 
cation: rod, paste, powder, wire, and 
castings. 

Write for general literature or tell us 
of your particular problem for more 
detailed information. 

Branches: Long Island City, Buffalo, 
Chicago, Houston, Los Angeles, Montreal. 
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DriCooler ~S 
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Climates vary ... 
cooling requirements differ—but preference 
for Marley DriCoolers is world-wide, as evidenced 
by the exceptional interest shown in the ever-increasing number 
of DriCooler installations throughout the world. Consider all factors — weather conditions, fluid 
to be cooled, horsepower required, influence of corrosion, and many more — 


and you'll find that Marley offers you the best, most economical dry cooler for your specific job. 


This is so because Marley makes a complete line of DriCoolers in a wide range of capacities 
and designs; because each Marley DriCooler is engineered for the job, whether it 


be to cool jacket water in the Arctic or lube oils in the burning desert. 


There’s a Marley application engineer in every major city, whose Also producers of 
services and experience are yours for the asking. Call your Marley man for full AQUATOWERS 


, : ; - VAIRFLO TOWERS 
details te f >-50. 
etails or write for Bulletin DC-5( OOUBLE-FLOW TOWERS 
NATURAL DRAFT TOWERS 


SPRAY NOZZLES 


The Marley Company, Inc. 


KANSAS CITY 15, KANSAS 
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covered from tl ul in an oxygen-free 


State 


U.S.P. 2,543,995. Treating Hydrocarbon 
Oils. T. B. Tom to Standard Oil Com 
pany (Indiana) 

A copper-contaminated hydrocarbon 
particularly from a sweetening oper- 
ation, is mixed with an oil immiscible 
solution of certain types of organo-sub- 
stituted arsenic acids or mixtures thereof 

Ihe treated and thereby stabilized oil is 

then separated from the solution 


U.S.P. 2,544,214. Apparatus for Gas Sep- 
aration by Adsorption. C. H. O. Berg 
to Union Oil Company of California 
rhe construction is claimed of an ap- 

paratus for the separation of a gaseous 

mixture by means of a moving solid 
adsorbent, such as charcoal, and for the 


control and metering of the flow of this | 


adsorbent or other granular material 


U.S.P. 2,544,559. Method for Producing 


a Low Odor Naphtha. M. P. Matuszak | 


to Phillips Petroleum Company 

A straight run naphtha boiling be- 
tween 300-550° F. and containing odor 
producing compounds is contacted with 
hydrocarbon effluent from an isoparaffin- 
olefin alkylation process in the presence 
of a liquid catalyst, such as HF. The 
odor producing bodies, particularly the 
easily alkylatable high-odor bodies are 
removed. Further details are claimed 


U.S.P. 2,544,564. Method of Preventing | 


Foaming of Aqueous Absorption Liq- 
uids When Employed in the Removal 
of Acid Constituents Present in Gase- 
ous Mixtures. I. 4. Peterson and E. S 
Palmer, Jr., to Phillips Petroleum 
Company 


In the removal of acidic constituents, | 
e.g. H.S, from natural gas and the like | 


by means of an aqueous ethanolamine 
solution, a solution of stearyl alcohol in 
isopropyl alcohol is added to the eth- 
anolamine solution to prevent foaming 





CATALYST PREPARATION, 
ACTIVATION, AND 
REGENERATION 





U.S.P. 2,541,109. Method and Apparatus 
for Preparation of Contact Masses. 
H. A. Shabaker to Houdry Process 
Corporation 
Hard strong molded contact masses 

are produced from molded units of wet 

workable material by directing drying 
gases at elevated temperature into en- 
gagement with an undivided entire end 
surface of the unit to effect rapid evapo- 
ration and to develop hardness progres- 
sively from this surface throvgh the 
units. Water is added to the anit in 
quantity sufficient to retard evaporation 
and setting in the portion of the unit 
opposite the treated end surface until 


dehydration and setting has progressed | 


through the unit 


U.S.P. 2,541,654. Method of Regenerating | 


Hydrocarbon Synthesis Catalyst. 
W. H. Jones, F. M. Long, and R. W 
Krebs to Standard Oil Development 
Company 

Spent iron-containing hydrocarbon 
synthesis catalyst is regenerated by 
heating it to 900-1400° F. in the presence 


























STRONG Dual-Orifice 
Assembly gives Greater 
Accuracy . . . Rugged Service! 


Strong’s Continuous Boiler Blow- 
down Assembly includes a Strong 
block steel Evrtyte* Valve (1), a 
strainer (2) and an orifice block (3), 
custom-built and accurately sized 
for your own job conditions. 

The assembly is essentially two 
orifices arranged in series. The first 
orifice (valve) is variable . ... the 
second is fixed. Correct proportion- 
ing of orifices provides extremely Also available in ovt- 
accurate control and reduces wire side screw and yoke. 
drawing. 

Strong Evrtyte steel valves have special Anum-Metl Xf 
seats and discs of 750 Brinell surface hardness for long 
life. Available for pressures to 1500 psi and temperatures 
to 800° F. or 6000 psi non-shock cold service. 

Let us custom-size your continuous blowdown system. 
Send for Catalog No. 68-R and our Continuous Blowdown 
Check-Chart today! 





@Reg. Trade Mark 


STRONG, CARLISLE & HAMMOND COMPANY 
= 1392 West 3rd Street 
we Cleveland 13, Ohie tian tin 
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FEATURES 


Enclosed ‘shaft-through’ governor 
Fast acting hand speed changer 
Improved spark proof emergency stop 
New convenient hand valve position 
Easily removed governor valve and seat 
Removable perforated metal steam 
strainer 

Large bearing oil reservoirs 

Large finned-tube oil coolers 

Magnetic oil-drain plugs 

New type split oil rings 

Corrosion resistant carbon packing 
cases 

Chrome plated shaft under carbon rings 


MURRAY 


poo 


MEW! 
MURRAY 


TYPE H 


MECHANICAL DRIVE SINGLE 
STAGE STEAM TURBINE 


Combining a host of new im- 
provements plus time tested 
features, the Murray Type H 
offers extra-value in a me- 
dium size machine. With a 
range of 50-200 H.P., depend- 
ing upon speed and steam 
conditions, it is offered with 
either a 16” or 20” diameter 
wheel. 3° or 4” steam inlet 
sizes available. Steam condi- 
tions up to 600 lbs., 750° and 


back pressures up to 150 Ibs. | 


can be used. 


Write today for full details. 
IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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of an added imert gas to reduce the 
carbon and oxygen concentration build 
up on the catalyst during the synthesis 


| operation. The process is particularly 
| useful for the regeneration of synthetic 
ammonia iron catalysts 


U.S.P. 2,541,671. Preparation of a Fluid 
Catalyst for Hydrocarbon Synthesis. 
M. A. Segura, D. R. McAdams, and 
W. E. Spicer to Standard Oil Devel- 
opment Company 
A reduced precipitated iron oxide mass 


| is sintered in an oxidizing atmosphere 


at a temperature of 1200-1600° F. The 
sintered material is ground to a fiuidiz- 
able particle size and then reduced at a 
temperature of 800-1500° F. Potassium 
carbonate can be incorporated in the 
precipitated iron oxide. This catalyst 
combines high activity and long life with 
highest utility for fluid hydrocarbon 
synthesis 


U.S.P. 2,541,680. Reactivation of Cata- 
lysts Containing Iron. H. G. Vesterdal 
to Standard Oil Development Com- 
pany 
The reactivation is claimed of an iron 

oxide catalyst containing a potassium 

compound promoter and used in dehy- 
drogenating butene or ethyl benzene 

The catalyst deactivated by repeated re- 

generation is treated with CO ata temp- 

erature of 200-800° F. and subsequently 
heated to above 1000° F. in the presence 
of steam 


U.S.P. 2,542,558. Regeneration of a Co- 
balt Oxo Synthesis Catalyst. E. A 
Naragon, A. J. Millendorf, and J. H 
Vergilio to The Texas Company 
Cobalt catalysts spent in the conver- 

sion of olefins, CO and Hs, into car- 

bonylic products are regenerated with 

steam at a temperature of 600-1000° F 

for at least four hours 


U.S.P. 2,542,610 Friedel-Crafts Double 
Salt Catalyst. D. W. Young to Stand- 
ard Oil Development Company 
A catalyst, particularly suited for poly- 

merizations, consists of a double salt of 

a Friedel-Crafts active metal halide with 

a Friedel-Crafts active metal oxy halide, 


e.g. of AIB, and AloBr 


U.S.P. 2,542,813. Manufacture of Cata- 
lyst. S. B. Heath to The Dow Chemi- 
cal Company 
Details are claimed of a method for 

preparing a calcium nickel phosphate 

material effective as a catalyst for the 
dehydrogenation of butylene to form 
butadiene. 


U.S.P. 2,543,069. Art of Preparing Gel. 
H. A. Shabaker to Houdry Process 
Corporation 
Gel-forming liquids are passed to a 

zone where they are mixed with each 
other. The resulting mixture is passed 
downwardly at least partly by gravity 
until it engages and in drop formation 
floats on the surface of a supporting 
liquid of higher sp.g. and immiscible with 
the gel-forming mixture. It is main- 
tained continuously in drop formation 
and in floating relation on said surface 
while setting to hydrogel thereon 


U.S.P. 2,543,132. Catalyst Manufacture 
and Apparatus Therefor. H. A. Sha- 


baker to Houdry Process Corporation 
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DYNAMIC ACCURACY means 
more today than ever before! 


Accurate Measurement of changing temperatures 
and pressures is the vital first step in instrumentation, 
whether indicating, recording or controlling. Today, 
Transarre* Transmitters set new standards for sensi- 
tive and accurate measurement. 


TEMPERATURE: 
Taylor TRANSAIRE Temperature Transmitter with 
Speed-Act* lets you measure and transmit smallest 
temperature changes up to 1000 feet with great accur- 
acy! The only temperature transmitter that gives you: 


1. DYNAMIC ACCURACY—which means the accuracy 
of an instrument in measuring changing or dynamic 
conditions. TRANSAIRE Dynamic Accuracy is unparal- 
leled. Solves the problem of process engineers who 
realize that an instrument accurate to a fraction of a 
degree in measuring static conditions can be in error by 
many degrees when temperature is changing. 


2. DYNAMIC COMPENSATION—which means ability 
to compensate for inherent lags both in measuring sys- 
tem and rate of heat transfer of process medium. TRANs- 
\iRE does this by introducing derivative action (Speed- 
Act) into measuring circuit. The result is Dynamic 
Accuracy, with a speed of response seldom thought 
possible, permitting much closer automatic temperature 
control, 


TRANSAIRE is the first step in Taylor's Transet* 
Control System. Step No. 2 is the Taylor TRI-ACT* 
Controller. Step No. 3 is the Taylor Transet Recorder 
or Indicator. All three combine into the already famous 
complete Taylor Transet Control System. Write for 
Bulletin 98097. Taylor Instrument Companies, Roch- 


ester, N. Y., and Toronto, Canada. 


Trade-Mark VE \Y 
Instruments for indicating, recording { Cendenniad claylons | 
and controlling temperature, pressure, accvnacy wy) 


humidity, flow and liquid level. 
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PRESSURE: 


Taylor TRANSAIRE Pressure Transmitter with nar- 
row range spans lets you measure and transmit mi- 
nute pressure changes up to 1000 feet. Works on simple 
force-balance principle. Accurate to 44% of the selected 
short range span (conventional devices are only accurate 
up to 44% of upper range limit). Sensitive to pressure 
changes of 14" water. Here’s accuracy and sensitivity 
never before thought possible in measuring process pres- 
sures—plus the convenience of suppressed ranges at high 
pressure levels. 


THREE IMPORTANT ADVANTAGES: 
1. Range spans of 20 and 40 psi available throughout 
range limits of 35 to 415 psia. 
2. Volumetric type pressure system is extremely ac- 
curate, practically clog-proof, has corrosion -resistant 
316 stainless steel diaphragm. 
3. Temperature and barometric compensation for 
higher accuracy of measurement and control. 





~ 


a Instruments 


———— MEAN 


ACCURACY FIRST 
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OIL-WATER SEPARATED Patents 
AT 80,000 G.P.M. RATE incl drain: 0 melanie 


liquid are successively introduced into an 
inclined groove and then into a liquid 
immiscible with, the gel-forming liquid 
which then sets to hydrogel. Individual 
drops of other liquid are successively 
passed into the inclined groove alter- 
nately with individual drops of the gel- 
forming liquid. The drops of other liquid 
following the drops of gel-forming liquid 
while passing down the groove inhibit 
coalescing of several drops of the latter 
and thus ensure formation of hydrogel 
beads of equal size 





U.S.P. 2,543,327. Preparation of Reduced 
Magnetite Synthesis Catalyst. H. G 
McGrath and L. C. Rubin to The 
M. W. Kellogg Company 
Natural magnetite is calcined at a 

temperature of 1000-1600° F. for at least 

two hours. The product is pulverized 
to the desired size and then reduced 
with hydrogen at elevated temperature 

The catalyst obtained is particularly use- 

ful for the Fischer-Tropsch synthesis 


U.S.P. 2,543,863. Fluidized Catalyst Re- 
generation Process. H. Z. Martin to 
Standard Oil Development Company. 
In a method for separating regener- 

ated catalyst from the regenerating 

gases, these gases are treated after sepa- 

11 HARDINGE RECTANGULAR CLARIFIERS ration of the bulk of catalyst by a spray 

of water to scrub out the remaining 


catalyst fines. The aqueous suspension of 
RECLAIM OIL AT OHIO REFINERY catalyst particles is further treated to 
regain dry catalyst therefrom 


U.S.P. 2,544,574. Catalyst Regeneration. 
S. W. Walker and A. G. Fickmeyer 
to Stanolind Oil and Gas Company 
Spent finely divided iron catalyst con- 

taining iron carbide is regenerated by 

water before discharge into streams is being accomplished by contacting it with a mixture of hydrogen 
and 5-40 percent water vapor at a temp- 

oT » oF 13 , ~ fae 2.7 r, 

Hardinge Rectangular Clarifiers in refineries throughout the ey el tcp Mit gla on 

without material oxidation of the cat- 

alyst 


Reclamation of oil from refinery water and clarification of 


country. Hardinge will show you how this job can be profitably 





handled at your plant from their file of successful installations. CRACKING AND REFORMING 





Write us today, of your problem. U.S.P. 2,541,662. Device for Controlling 
Flow of Solids in a Powdered Solid 
and Gas Contacting Operation. J. S. 
OPERATION OF HARDINGE OIL SEPARATOR Palmer to Standard Oil Development 
Company 

EXTERIOR WALL INTERIOR WALL WALKWAY The construction is claimed of a device 
won - for suspending finely divided solid cata- 
OUTFALL lysts in a catalytic operation, e.g. crack- 
ing of hydrocarbons. The flow of catalyst 
from the reaction zone or regenerating 
. zone is controlled independent of me- 
ee | | chanical mechanisms by maintaining a 


SEDIMENT CHAMBERS head of catalyst on a vertical conduit 
OISTRIBUTION INTERMEDIATE FINAL €FFLUENT leading into a transverse conduit and 


CHAMBER  _CHAMBER _ CHAMBER CHANNEL flowing the catalyst from the vertical con- 
duit as a dense phase into a disperse 


phase in the transverse conduit 



































U.S.P. 2,541,693. Production of Lower 
E Olefins. L. K. Frevel and J. J. Grebe 

H A R 1D) I N G to The Dow Chemical Company 
In a continuous process of making 


COMPANY, INCORPORATED lower olefins by cracking a hydrocarbon 


stream above 1300° F. a procedure is 
claimed for quenching the hot cracked 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works gas and removing acetylene therefrom 


Cool moving refractory pebbles are em- 


NEW YORK 17 SAN FRANCISCO lle CHICAGO 6e HIBBING. MINN. @ TORONTO 1 ployed as the quenching means which 
122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. "ave deposited thereon an oxide of Cu 
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ANACONDA 
Arsenical Admiralty— 


a practical solution to tube dezincification 





What causes dezincification? 


Metallurgical research indicates a number of conditions causing 
dezincification of condenser and heat exchanger tubes: 


LAYER TYPE dezincification tends to be the result of a critical degree 


of acidity of the cooling water. 


PLUG TYPE dezincification is more apt to occur where the cooling water 


is neutral or alkaline. 


LOW WATER VELOCITY may accelerate the loss of zine by failing to wash 
away copper salt solutions, thereby permitting redeposition of copper. 


HIGH COOLING WATER TEMPERATURES hasten over-all corrosion reactions and 
seem to favor the electrochemical process causing redeposition of copper. 


LOW OXYGEN CONTENT of cooling water is also considered a factor in 


accelerating the redeposition of copper. 


Arsenic as an Inhibitor 


Laboratory studies and field installations 
have cleariy indicated the effectiveness of 
small quantities of arsenic in Admiralty 
and other copper alloys as an inhibitor to 
dezincification. The inhibiting action of 
arsenic, as well as of other inhibitors, is 
not well understood. One theory holds 
that the inhibitor covers anodic areas to 
prevent initial selective corrosion; another 
states that it forms a film of an electro- 
potential equal to that of the copper to 
prevent the copper redepositing. 


For Technical Counsel 


The files of Anaconda’s Technical Depart- 
ment and the experience of its engineers 
cover the case histories of condenser and 
heat exchanger tubes operating under the 
widest variety of conditions. These are 
freely available to you to help you select 
the right alloy for your installation. The 
American Brass Company, Waterbury 20, 
Connecticut. In Canada: Anaconda Amer- 
ican Brass Ltd., New Toronto, Ontario. 


Longitudinal section through 
Arsenical Admiralty tube. No 
evidence of dezincification 
Upper surface is waterside. 7x. 


Longitudinal section through 
wall of non-Arsenicol Admi 
ralty tube showing dezincifi- 
cation plug starting” from 
waterside (upper surface) .7x 


for efficient heat transfer ANACON pA HEAT EXCHANGER TUBES 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM "4691 
Type R2IR Process Pump 








Type K2IKR Process Pump 
DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2IR. Heavy 
pumps can be disassembled without dis duty process pumps are available in 
connecting the suction and discharge pip eighteen different sizes, enabling our engi- 
ing. By first removing the spacer from the neers to furnish units specially designed 
spacer type oupling., and unbolting the and constructed for the particular work 


casing from ihe cradle the entire cradle to t performed 
and complete rotating element can be re 50 to 2000 Gallons per minute 


moved without disturbing the suction and 400". Speeds: 900 RPM to 
lischarge piping 
BUILDERS Ol [STANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


3510 
Horizontal, Single Style, Double 
Acting, Piston Type, Close Clear 
ance Pump. Designed to handle 
om volatile liquids 


Close Coupled Centrifugal Pump 


3 AA 3833 
404 
Horizental, Duplex, Double Acting 


Pedestal Mounted Centrifugal Side Pot, Piston Type, Ol] Bath 
Pump Power Pump 


3556 
Double Pedestal Bearing Centrif- Durable Duplex Packed Piston Pat- 


ugal Pump tern Steam Pump, Side Pot Type 


fsraaiisnéo (869 


DEAN BROTHERS PUMPS /NC. 
INDIANAPOLIS WD. 


327 W Tent Sr 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 








Patents 





or Fe, or mixtures thereof. Acetylene is 
decomposed thereby while the pebbles 
become heated and coated with carbon 


U.S.P. 2,541,795. Catalytic Cracking of 
Hydrocarbons. G. M. Verley to Sin 
clair Refining Company 
In a process for producing lighter, 

lower boiling hydrocarbons by cracking 
heavier hydrocarbons containing straight 
and branched chain paraffins in the pres- 
ence of a solid catalyst, the hydrocar- 
bons remaining on the spent catalyst 
after partial stripping are partially oxi- 
dized by air in a certain ratio at a temp- 
erature of 300-750° F. The thus partially 
oxidized hydrocarbons are then mixed 
with an intermediate fraction of the 
cracking effluent containing straight 
chain paraffins, and this mixture is 
cracked again to obtain on fractionation 
of the cooled effuent additional low-boil 
ing hydrocarbons 


U.S.P. 2,542,471. Removal of Peroxides 
from Cracked Gasoline by Catalytic 
Hydrogenation. R. C. Brandon to 
Standard Oil Development Company 
Unstable oxygen - containing organic 

compounds in cracked gasoline contain- 
ing olefins are selectively reduced by 
reacting them with hydrogen at a temp 
erature below 400° F. in the presence 
% compact catalyst of a synthetic silica 
or alumina gel carrier with ultra micro 
scopic pores and 0.1-10 percent of a col- 
loidal Pt or Pd metal. No significant 
change in the olefin characteristics of the 
cracked gasoline occurs 


U.S.P. 2,543,884. Process for Cracking 
and Coking Heavy Hydrocarbons. | 
Weikart to Standard Oil Development 
Company 
Heavy residual hydrocarbon oils are 

contacted with hot finely divided coke at 

a temperature above 900° F. for a rela- 

itvely short time to cause only mild 

cracking and vaporization of the less re- 

fractory portions of the oils. The coke 
particles and unvaporized portion of the 
oils are then treated in a coking zone 
at a temperature of at least 850° F. for 

a substantially longer period of time to 

convert the oil into vapors and coke. The 

hydrocarbon vapors from both treatments 


and a high grade coke are recovered 





ALKYLATION 





U.S.P. 2,541,044. Catalytic Alkylation. 
J. P. Daugherty to Houdry Process 
Corporation 
An alkylatable hydrocarbon and an 

alkyl supplying hydrocarbon are reacted 

in the presence of a solid adsorptive 
alkylation catalyst under alkylation con- 
ditions. The flow of alkyl supplying hy- 
drocarbon to the reaction zone is peri- 
odically interrupted at predetermined 
intervals of on-stream time, while the 
flow of the alkylatable material is con- 
tinued under liquid phase conditions and 

at elevated alkylation temperature for a 

length of time sufficient to effect resto- 

ration of the catalyst activity 


U.S.P. 2,541,882. Alkylation of Polynu- 
clear Aromatic Hydrocarbons. R. | 
Moore to Shell Development Company. 
An alkyl substituted polynuclear aro- 

matic hydrocarbon, such as amyl naph- 

thalene, is produced by reacting a poly- 
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SPECIAL STOCKS OF ANTIMONIAL ADMIRALTY TUBES are 
carried in our NEW YORK, BALTIMORE, NEW ORLEANS, 
LOS ANGELES Warehouses. Also carried by Vinson 
Supply Co., Tulsa, Standard Brass & Mfg. Co., Houston 


Chase Pp BRASS & COPPER 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
« The Nation's Headquarters for Brass & Copper 
Albany! Chicago Denver’ Kansas City Mo. Sen Francisco 
Atlanta Line mnt Oetrot (os Angeles 
batt mort Chevetand Houston? Mtwaukee Waterbury 
Boston Oaftas ad. anapo! s Maneapo s ( Tsales office only) 
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long heat exchanger 
tube Uf sta hone! 


CHASE 
ANTIMONIAL 
ADMIRALTY 


(A patented alloy) 


Thousands of installations since 
1935 prove that Chase Antimonial 
Admiralty* adds years of service 
to heat exchanger life. 

Chase Antimonial Admiralty 

has enough antimony to resist 
dezincification. And antimony 
does not lessen resistance to 
other forms of corrosion. . . 
keeps tubes tough and rugged 
under heavy-duty assignments. 
FREE BOOK — Send for the new 
Chase book discussing problems 
of corrosion in condenser and 
heat exchanger tubes, selection 
of proper alloy, and information 
on installing tubes. Fill in 
coupon below. 


*U. S. Patent No. 2,061,921 


NEW BOOK includes Specifi 
cations, Weights, Dimen- 
sions and other date 


Chase Brass & Copper Co., Dept. PR 551 
Waterbury 20, Conn. 


Please serid me your free book on Condenser and 
Heat Exchanger Tubes. 


Name 
Firm 
Position 
Address 


City 








CONOENSATE OUTLET 


TANK SUCTION HEATER INSTALLATION 
The shell is open at the inside end. 
The oil moves across the heating tubes 


as it posses through the shell to the 
suction connection outside the tank. 


In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 
tion Oil Heaters are licking the problem of economically preheating 
heavy viscous oils to permit their withdrawal from storage tanks. They 
are also preheating the lighter grades of fuel oils to their proper delivery 
temperatures to avoid the costly volume losses incurred when such oils 


are sold at low temperatures. 


WITH PARACOIL TANK SUCTION OIL HEATERS 


@ You Heat Only The Oil That Is 
Being Withdrawn From The Tank. 
(Thus radiation losses resulting from 
heating entire tank contents are 
eliminated.) 

@ Overall Steam Consumption And 
Heating Costs Are Held To A 
Minimum. 


@ Heater Tube Bundle Can Be With- 
drawn For Inspection And Clean- 


SPEED UP DELIVERIES AND CUT OIL VOLUME LOSSES 


ing. Breaking of oil suction line not 
necessary. 


@ All Piping Connections And Gas- 
kets Are Outside The Tank. 


@ U-Tube Design Permits Free Ex- 
pansion And Contraction Of 
Tube Bundle. Either high or low 
pressure steam can be used as the 
heating medium. 


Prompt Shipments! 
elvia + 4l.tik at ks 


of tut 


j and p 
enable stoma 
q deliveries 
meet your immedi 


ate requirements 


Write for Descrip 
tive Literature 


WITH PARACOIL TANK SUCTION HEATERS 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 
Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 
Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


DAVIS corrosion 
CORPORATION 


1060 East Grand Street, 
30 Rockefeller 
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Plaza, 


ELIZABETH 4, NEW JERSEY 
NEW YORK 20, N.Y. 
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nuclear ar. hydrocarbon with an olefin 
at a temperature of 10-150° C. in the 


|’ presence of a molar excess of a mononu- 


clear aromatic hydrocarbon, and a pre- 
formed aliphatic hydrocarbon-aluminum 
halide complex presaturated with a mon- 
onuclear aromatic hydrocarbon and con- 
taining no free aluminum halide 


U.S.P. 2,542,190. Process for Alkylation 
of Aromatics. M. H. Gorin and FE. 
Gorin to Socony-Vacuum Oil Com- 
pany, Inc 
Aromatic hydrocarbons and alcohols 


| are contacted in the presence of a com- 
| posite catalyst comprising precipitated 


silica and alumina zirconia or thoria, for 
not more than 15 minutes. Alkylated 
aromatic hydrocarbons are obtained. 


U.S.P. 2,542,927. Method of Operating 
an HF Alkylation Unit. C. S. Kelley 
to Phillips Petroleum Company 
Details are claimed for the alkylation 

of a low boling isoparaffin or the like 

with an alkylating agent in the presence 
of a HF catalyst 


U.S.P. 2,544,552. Production of Drying 
Oils by Treatment of Acid-Soluble 
Oils with Hydrofluoric Acid. P. H 
Carnell to Phillips Petroleum Com- 
pany 
An alkylate product obtained in the 

alkylation of an isoparaffin and an olefin 

in the presence of HF is separated from 


| a HF-phase containing acid-soluble oil 
| as a by-product of the alkylation. This 


acid-soluble oil is separated and con 
tacted as a liquid with HF under special 
conditions of temperature, pressure and 
time. A hydrocarbon phase and an acid 
phase are formed. The latter contains 


| an unsaturated rapid drying oil which 


is recovered as product of the process 





POLYMERIZATION AND 
CONVERSION 





U.S.P. 2,541,077. Method and Ap tus 
for Contacting Subdivided Solid Parti- 
cles with a Fluid Reactant Stream. 
F. W. Leffer to Universal Oil Prod- 
ucts Company 
Details are claimed of a continuous 

process for the conversion of hydrocar- 

bons at elevated temperature in the pres- 
ence of solid contact material particles 

The conversion is effected in two stages 

and the contact material is maintained 

in a continuous cyclic flow through the 
unit. The reactant stream contacts used 
or partially cooled contact material in 
the first stage and freshly reconditioned 
or reactivated contact material at in- 
creased temperature in the second stage 


U.S.P. 2,541,186. Catalytic Conversion of 
Hydrocarbons. N. K. Anderson to 
Universal Oil Products Company 
Details are claimed of a process for 

the conversion of fluid reactants, particu- 

larly hydrocarbons, in the presence of 
subdivided solid catalyst. Contaminated 
catalyst particles are passed from the re- 
action zone laterally through a partition 

with vertically spaced openings into a 

stripping zone where they are contacted 

with a stripping medium 


U.S.P. 2,541,548. Pebble Heating Cham- 
ber for Pebble Heaters. S. P. Robin- 
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Big blowers for a vital job 








WELDED IMPELLERS are one of 
the many reasons why Elliott blow- 
ers are getting ever-increasing ac- 
ceptance for process work. Note 
the smooth contours, heavy blades, 
and generally rugged construction 
(as compared to conventional ri- 
veted impellers). Each impeller is 
a completely homogeneous unit 
and can be made of any weldable 
material having reasonable me- 
chanical strength. 


“CAT CRACKING” CALLS FOR ELLIOTT DEPENDABILITY 


for the unfailing supply of the large volumes of air needed to 
convey and reactivate the catalyst. Elliott blower units are now 
operating in many refineries, continuously serving the catalytic 
process. The two large Elliott blowers shown above are typical, 
supplying 55,200 cfm of air at 18 psig. Each blower is driven by 
a 2200-hp Elliott steam turbine exhausting upward to an Elliott 
surface condenser. 


Continuity of operation is an essential of “cat” crackers and 
other process requirements—an emergency shutdown may result 
in serious damage to equipment and prolonged loss of production. 
Elliott units have been designed with this requirement in mind 
and operating records prove conclusively that they have the 
rugged dependability necessary to meet the exacting requirements. 
Contact your nearest Elliott representative for details. 


ELLIOTT COMPANY 
Centrifugal Blower Dept., JEANNETTE, PA. oO 
Plants aot: JEANNETTE, PA. * RIDGWAY, PA, 
AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


The heart of the ‘cat’ cracker 


May, 1951—A Gulf Publishing Company Publication 














BUELL ‘GOES 10 THE TOP’) ——— 


in catalyst recovery 


q 


ey 


PILAL fi 


ln fluid or thermofor catalytic 
cracking Buell recovery systems have demon- 
strated continuous high-efficiency perform- 
ance in all the major refineries. Design infor- 
mation is available on the latest multi-stage 
collectors. Buell Engineering Company, 70 


' Y . ‘ . 
Pine Street, Suite 5070, New York 5, N Engineered Efficiency in 


DUST COLLECTION 


MANUFACTURING IN UNITED STATES AND CANADA FOR SHIPMENT THROUGHOUT WORTH AND SOUTH AMERICA 
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he construction is claimed of an ap- 
paratus for heating pebbles in a flowing 
stream 


U.S.P. 2,541,635. Recovering Catalyst in 
Oil Vapors. M. W. Boyer to Standard 
Oil Development Company 
Entrained catalyst contained in the 

vaporous reaction products of a hydro 

carbon conversion process is treated in a 

quenching and scrubbing zone with an 

oil to condense the highest boiling con- 
stituents of the reaction products and to 
wash out entrained catalyst. The uncon 

densed vapors are further treated. A 

concentrated catalyst slurry is with 

drawn from the condensed highest boil 
ing constituents after settling 


U.S.P. 2,541,801. Stripping of Oil from 
Spent Cracking Catalyst. M. J. Wilcox 
to Sinclair Refining Company 
Details are claimed of a process and 

apparatus for stripping a finely divided 

spent catalyst from entrained oil from 

a hydrocarbon conversion reaction. The 

stripping is effected in a plurality of 

stages in which the catalyst is repeatedly 

suspended in the stripping medium, e.g 

steam 


U.S.P. 2,542,459. Polymerization Process. 
J. H. Bannon to Standard Oil Devel 
opment Company 
A major amount of an isoolefin, eg 

isobutylene, and a minor amount of 

a multiolefin with 4-12 C atoms, eg 

isoprene, are mixed with a halo-substi 

tuted alkane diluent and copolymerized 
at a temperature of —40° to —127° C. in 
the presence of a solution of a Friedel 

Crafts catalyst in a haloalkane solvent 

The resulting slurry is filtered, and the 

filter residue is directly extruded 


U.S.P. 2,542,516. Treatment of Naphtha 
Containing Oxygenated Bodies. R. | 
Heinrich to Standard Oil Development 
Company 
\ naphtha containing olefins and 
mtaminated with oxygenated organic 

ompounds is contacted with a Friedel 
rafts catalyst in the presence of a small 
mount " water at a temperature no 

than 150° F. A hydrocarbon frac 
on separated from the reaction product 


formed is polymerized at a temperature 


of 75-250° F. ix resence of a Friedel 
Crafts catalyst. The polymer formed has 


lubricating oil qualities 


U.S.P. 2,542,559. Treatment of Isobutyl- 
ene Polymer Slurry to Enlarge Par- 
ticle Size. J. F. Nelson and B. R 
Tegge to Standard Oil Development 
Company 
\ major proport sobutylene is 

< or proportion 

ot a multiolet ! atoms at a 

temperatur i 10” ¢ 127° C. im the 

presence f a Friedel-Crafts catalyst 

Details of the process are claimed 

U.S.P. 2,542,587. Vibrating Means for 
Fluidized Catalyst Reactors. R. B 
Smith to Sinclair Refining Company 
The construction is claimed of an ap 

paratus adapted to the fluid catalyst con 

version of hydrocarbons. It is provided 
with mechanical means for imparting 
rapid, vibratory motion to vertical shafts 
provided with outwardly extending fins 


U.S.P. 2,542,887. Apparatus for Pyrolytic 
Conversion of Hydrocarbons. K. M 
Watson to Sinclair Refining Company 
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| ee for a stud to combat premature fatigue 
failure? .. . One which really stays on the job, even 
under excessive strain and vibration? Use the Beth- 
lehem Continuous-Thread Tap-End Stud. 


The Bethlehem Continuous-Thread Tap-End Stud 
fights fatigue failure because it has no point of thread- 
runout. Thus the stress concentrations encountered in 
difficult bolting jobs are distributed over the effective 
working length of the stud. 


Moreover, this husky stud carries two types of 
threads. Its chamfered tap-end is threaded to Class 5 
fit, while the rounded nut-end is threaded to either 
Class 2, 3 or 7 fit. Yet so skillfully are these threads 
blended that the point of change is undetectable. 


The Bethlehem Continuous-Thread Tap-End Stud 
is made from carbon or alloy steel, and can be fur- 
nished heat-treated, if desired. 


If you'd like to learn how you can use this eco- 
nomical stud to best advantage, talk it over with a 
Bethlehem engineer. All you need do is contact our 
nearest sales office, or write to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products ore sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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125 Years of Iron and Steel Making Experience 
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The construction is claimed of an ap 
paratus tor the pyrolytic conversion ol 
hydrocarbons. The use of troublesome 
mechanical elevator means is eliminated 
and the customary long seal leg at the 
bottom of the reactor is made unneces 
sary. 


U.S.P. 2,542,970. Refining of Cracked 
Naphthas by Selective Hydrogenation. 
M. C. K. Jones to Standard Oil De 
velopment Company 
Diolefins contained in a low boiling 
fraction of cracked petroleum naphtha 
distillate are passed in vapor phase with 
excess hydrogen at a temperature of 200 
400° F. over a catalyst consisting of 
0.1-10 percent of Pt or Pd on alumina 
Sulfur components of a heavy fraction 
of the cracked naphtha are reduced and 
unsaturated components of this fraction 
are saturated by hydrogenation under 
corresponding conditions with the same 
type ot catalyst. Products of the treated 
light and heavy fractions are blended 
to obtain a fuel blend of improved sta 
bility and antiknock performance 


U.S.P. 2,543,005. Method for Conducting 
High-Temperature Conversions. |. P 
Evans to Socony-Vacuum Oil Com 
pany, Inc 
Gaseous hydrocarbons are subjected 

to endothermic conversions to form 
gaseous hydrocarbon products which are 
unstable at the elevated reaction temp 
eratures. The gaseous feed is preheated 
to a temperature of about 300° F. and 
then passed through a confined reaction 
zone which is maintained at reaction 
temperature by electric heating. The 
gaseous reaction products are partially 
quenched below the reaction temperature 
but within 300° F. by a liquid medium 
and then pass through a cooler moving 
bed of particle-form refractive contact 
material to quench the products to a 
temperature at which they are stable 
rhe contact material heated in this 
quenching zone to a temperature within 
300° F. but below reaction temperature 
later passes through the preheating zone 
for preheating the hydrocarbon feed and 
then returns to the quenching zone 


U.S.P. 2,543,016. Catalytic Polymeriza- 
tion. A. V. Grosse to Houdry Process 
Corporation 
A straight-chain hexadecene or cetene 

is polymerized under liquid phase condi 
tons at temperatures of 125-350° F. in 
the presence of an active solid high 
surface area polymerization catalyst to 
predominately dimerize the olefins. The 
process can be combined with the step 
wise dimerization in a corresponding 
manner of olefins with 4 C atoms to 
form those with 16 C atoms. Succes 
sively lower temperatures are maintained 
in each following dimerization step 


U.S.P. 2,543,070. Hydrocarbon Conver- 
sion Apparatus and Process. H. A 
Shabaker to Houdry Process Corp 
ration 
In a cyclic hydrocarbon conversion 

process, catalyst, e.g. acid activated sub 

bentonite clay, is continuously passed 
through a conversion zone t ntact hy 
drocarbon vapors, spent catalyst is re 
generated by burning carbonaceous de 
posits, and the regenerated catalyst is 
collected as a bed above the conversion 
zone and withdrawn from this bed by 
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If You Don't See What 
You Want-—Ask for It 


PSC Furnishes 
Over 200 standard Styles of Bubble Caps and 


Risers. 


But We Will Gladly Help You Design 


A” time you are in need of purchasing data on 
bubble caps may we suggest that you refer to 
our Bulletin 21 or The Refinery Catalog. In both 
sources you will find the largest compilation of bubble 
cap and riser data in print, covering over 200 standard 
styles furnished by The Pressed Steel Co. Should 
you not see the style or cap you need we invite you 
to ask us about your requirements. 


WE SAVE YOU THE COST OF DIES 


As fabricators of the widest line of bubble caps, 
we offer you a broad experience in the production of 
special caps to meet specific refinery conditions. 

Should you find among our line of standard caps 
a style to meet your needs we can save you the cost 


of dies as well as make prompt delivery. Send blue 
prints or write as to your needs. 


NEW LE JONS ASSEMBLY SAVES 7 WAYS 


PSC bubble caps are furnished for all methods of 
tray assembly. Included is the new Le Jons method, 
which features unprecedented simplicity. 


cap BULLETIN 21 


Largest compilation of eng 

ing data on bubble caps and risers in print. 

Also contains drawings for use in determining 

methods of tray assembly. BULLETIN 3! 
describes Le Jons assembly. 


guselt 
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gravity in a plurality of vertical moving 
columns to effect uniform distribution of 
the. catalyst. An inert gas is flowed 
downwardly into these columns to pre 

vent entry of hydrocarbon vapors from 
the conversion zone Steam is intro 
duced into the catalyst columns prior to 
contact of the catalyst with the petri 

leum stock in the conversion zone 


U.S.P. 2,543,092. Dimerization of Vinyl 
Cyclohexene. F. J. Bondhus and H. | 
Johnson to Sun Oil Company 
Vinyleyclohexene is subjected at ; 

temperature of 50° to 150° C. to the 

action of an acid catalyst, such as H.SO, 
or H,POs,, for a time sufficient to cause 
dimerization 


U.S.P. 2,543,306. Polymerization of Sty- 
renes in the Presence of Alcohol Dilu- 
ents and Unsaturated Peroxides. H. P 
Standinger to The Distillers Company, 
Ltd., Edinburgh 
Styrene or alpha-methyl 
eated to a temperature not exceeding 

150 ( in the presence of a peroxide 

catalyst containing the radical of crotoni« 

vr cimmmamic acid and of an aliphatic 
alcohol diluent with not more than 5 ¢ 
methanol. A resin is produced 


styrene 1s 
} 


atoms, ¢.g 


U.S.P. 2,543,335. Process for Polymeriz- 
ing Divinyl Benzene and Polyolefinic 
Esters. B. Phillips, Jr. and W. M 
Cuattlebaun Ir. t Union Carbide 
& Carbon Corporation 
Divinyl benzene is mixed with an or 

and 50-300 per 


saturated aldehyde 


ganic peroxide catalyst 


cent of an ail 


with 2-8 C atoms. An ungelled fusible 
polymer is formed by heating the mix- 
ture, 


U.S.P. 2,543,742. Method for High-Tem- 
perature Conversion of Gaseous Hy- 
drocarbons. L. P. Evans to Socony- 
Vacuum Oil Company, Inc 
Details are claimed of a process for 

the continuous conversion of 

hydrocarbons to form gaseous products 
unstable at the reaction temperature, 

e.g. acetylene containing products. The 

related to that of U.S.P 


gaseous 


process 1s 


2,543,005 


U.S.P. 2,543,743. Method and Apparatus 
for High-Temperature Hydrocarbon 
Conversion. L. P. Evans to Socony- 
Vacuum Oil Company, Inc 
his process for conducting endother- 

mic conversions of gaseous hydrocar- 

bons is closely related to those of U.S.P 

2,543,005 and 2,543,742 


U.S.P. 2,543,845. Plasticizing Synthetic 
Rubber With a Reaction Product of 
An Alkyl Mercaptan and Said Rub- 
ber. C. F. Fryling to Phillips Petro- 
leum Company 
A conjugated diolefin is emulsion 

polymerized to form a latex. A sepa- 

portion of this latex is 
of an oxidizing 


rated minor 


reacted in the presence 


agent with a certain amount of an alkyl 
mercaptan having not more than 16 C 
atoms. The resulting product is com- 
bined with the major, untreated latex 
portion. On coagulation, a plasticized 
rubber-like material is obtained from the 
mixture 


U.S.P. 2,544,188. Process for the Manu- 
facture of Carburetted Water Gas and 
Like Gases. M. Steinschlaeger, Lon- 
don 
Hydrocarbons and steam and/or CO, 

are introduced into a regenerator heated 
to promote recation between the re- 
agents to form water gas and to ensure 
that the water gas discharges at a tem- 
perature of at least 1100° C. Hydrocar- 
bons are introduced into this water gas 
while still at this temperature to cause 
cracking due only to the sensible heat 
of this gas 


U.S.P. 2,544,350. Catalytic Conversion 
of Hydrocarbons. L. E. Olson to Sin- 
clair Refining Company 
A process is claimed for converting 

heavier hydrocarbons to lighter hydro- 
carbons by cracking the hydrocarbon 
vapors mixed with anhydrous AICI, in 
the presence of CO in an amount suffi- 
cient to lower the partial pressure of 
the AICI, sufficient to effect its vaporiza- 
tion under the prevailing conditions 





HYDROGENATION, DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,541,229. Catalytic Hydrogen- 
olysis of Heavy Residual Oils. H. W 





Versatile Top Entering 


Mixer 
by 


Versatile! Series C Vertical Mixers do big mixing 
jobs quickly and thoroughly, Their power range 
is from 4 to 15 H.P. at standard speeds of 1725, 
1140, 420, and 280 R.P.M. Standard NEMA ball- 
bearing type motor is furnished. Stuffing box is 
separate component and can be specified in any 
alloy for low original cost. Write our engineers 
about your mixing problem. Their service is 


without obligation, 
Send now for new Eastern 


Mixer Cetelog No. 600 


Eabtecn 


296 ELM STREET « NEW HAVEN 6, CONNECTICUT 


Ea ; 
Catalog 


600 
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Flemming to Phillips Petroleum Com- 

pany 

Heavy residual oils are passed down- 
ward through a reactor in contact with 
a catalyst comprising an upper layer 
of molybdenum oxide on alumina and a 
lower layer of molybdenum oxide on 
silica-alumina at a temperature of 825- 
910° F., and a hydrogen pressure of 
2000-5000 psi. Improved gasoline and 
diesel fuel are produced by this hydro- 
genolysis operation 


U.S.P. 2,541,237. Hydrogenolysis Proc- 
ess for the Production of Gasoline and 
a Gas Oil from Residual Oils. L. B 
Goodson to Phillips Petroleum Com 
pany 
Details are claimed of a 
catalytic hydrogenolysis of 
residual oils to manufacture 
and a good grade gas oil therefrom. The 
related to that of U.S.P 


process for 
rehnery 
gasoline 


process 1s 
2,541,229 


U.S.P. 2,541,317. Hydrogenolysis Proc- 
ess for the Production of Gasoline and 
Diesel Oil from Petroleum Residue 
Stocks. R. T. Wilson to Phillips Pe- 
troleum Company 
The process claimed in detail makes 

use of the same combination of catalysts 

as that of U.S.P. 2,541,229 under similar 
conditions of temperature and pressure 


U.S.P. 2,541.663. Catalyst for the Syn- 
thesis of Hydrocarbons. J. A. Pierce 
and R. W. Richardson t6 Standard 
Oil Development Company 
In a Fischer-Tropsch hydrocarbon 

synthesis process a fluidized catalyst is 

employed which essentially consists of 

a bimetallic couple of Al and Fe 


U.S.P. 2,541,677. Hydrocarbon Synthe- 
sis. S. D. Summertord and F. 1. Buch- 
mann to Standard Oil Development 
Company 

Vol 
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The Mathieson 
Sulfur Recovery Process 
AVAILABLE THROUGH FLUOR 





e Under ONE Contract 
e ONE Responsibility 


The proven Mathieson Process for the recovery of elemental 

sulfur from waste hydrogen sulfide gases is available under one 

contract, one responsibility through The Fluor Corporation, 

Ltd. With over 30 years’ experience in the design, a 

and construction of plants and facilities for the 

chemical industries, Fluor possesses the background, the skilled 

personnel, and the know-how essential for the practical inter- Fluor is in a position to make economic studies covering every 
pretation of the Mathieson Process into your particular sulfur phase of proposed sulfur recovery installations—initial invest- 
recovery program. ment, operating costs, and returns to the investor. 


A process for the recovery of Sulfur Dioxide - 
is also available through FLUOR -viy in the Belds OM en 





BE SURE WITH 


F LU 0 RB fi THE FLUOR CORPORATION, LTD., 2500S. Atlantic Blvd., Los Angeles 22, Calif. 


New York, Chicago, Boston, Pittsburgh, Tulsa, Houston, San Francisco, Birmingham, Calgary. 
REPRESENTED IN THE STERLING AREAS @Y: Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, E.C.1., England 
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A feed gas containing H; and CO is 
contacted with a fluidized bed of pow- 
dered iron catalyst during a precondi- 
ticning period at elevated temperatures 
and increased total pressure while main- 
taining a high hydrogen partial pres- 
sure and a relatively high mol ratio of 
H,:CO until the catalyst is procured in 
a form resistant to fragmentation. The 
ratio of H.:CO is then lowered to not 
more than 2:1 while maintaining said 
increased total pressure. High yields in 
hydrocarbons and oxygenated hydrocar- 
bons are obtained 


U.S.P. 2,542,422. Synthesis of Organic 
Compounds. H. G. McGrath to The 
M. W. Kellogg Company 
In a Fischer-Tropsch hydrocarbon 

synthesis in the presence of a finely 

divided metallic iron catalyst, this cata- 
lyst is initially pretreated with a H:/CO 

mixture at a temperature above 500° F 

and a pressure of 15-90 psi. under condi- 

tions such that the catalyst is main- 
tained in fluidized conditions. The pres 
then raised to above 100 psi 

he temperature to at least 600° F 


U.S.P. 2,542,454. Process for Manufac- 
turing Hydrocarbons and Alcohols. 
G. B. Arnold and H. V. Hess to The 
fexas Company 
The reaction effluent of a Fischer- 

[ropsch synthesis operation is separated 

into a gas phase, a hydrocarbon phase 

and a water phase at a temperature of 
175-350° F. and a pressure sufficient to 
maintain substantially liquid phase con- 
ditions. Oxygen-containing organic com- 
pounds are removed from the hydro 
carbon phase. The water phase is coun 
tercurrently contacted with a portion 
of the thus refined hydrocarbon fraction 
under the same conditions of tempera 
ture and pressure, The hydrocarbon ex 
tract phase formed then contains non 
acidic oxygenates and is combined with 
the hydrocarbon phase as originally 
separated. The aqueous raffinate of re 
duced nonacidic xygenate content is 


discharged 


U.S.P. 2,542,464. Catalytic Conversion. 
J. F. Black and K. K. Kearby to 
Standard Oil Development Company 
4 mixture of He and CO containing 

these gases in the ratio of 08 to 1.1 is 

contacted under synthesis conditions at 

a temperature of 630-660° F., with a 

catalyst consisting of 99 percent reduced 

iron oxide and 1 percent KF 


U.S.P. 2,542,487. Production of Olefins 
from Oxides. | 4. Dinwiddie to 
Standard Oil Development Company 
Mono-olefin oxide, as obtained for ex- 

ample in a Fischer-Tropsch synthesis, is 

contacted with a metal or oxide of a 

group VIII metal catalyst and a pro- 

moter at a temperature of 400-1000° F 

The orresponding mono-olefin is pro- 

duced 


U.S.P. 2,542,488. Production of Olefins. 
J}. A. Dinwiddie to Standard Oil De- 
velopment Company 
The process ot this patent is closely 

related t that of U.S.P. 2,542,487 An 

alkaline promoter, such as KeCQOs,, is 

here employed in an amount of 0.5-15 

percent 


U.S.P. 2,542,517. Hydrocarbon Synthe- 


HIGH TIME 


iT) 
“save time 
with AIRETOOL 


In every produc- 
tion race time is an 
exacting taskmaster. 
Equipment that clips minutes 
from previous job time 
helps win this race. And 
today the race is on in earnest. 
AIRETOOL refinery equip- 
ment, long recognized for 
dependability, is equally 
well-known for SPEED. 
, Tube cleaners remove every type of coke 
deposit from every size and type of 
refinery tube. Expanders and accessory 
tools also help keep refinery down 
time to a minimum. 


TUBE BUNDLES NOW ROLLED TWICE AS FAST 


Even an inexperienced operator can use this new AIRETOOL tube rolling 


control with uncanny accuracy and greatly increased speed. Jobs that used 
to take a full day are now finished in four hours or less. The contr aute 
matically shuts off the motor when the tube is properly expanded, N 


over expansion. No more under expansion. Uniform rolling ever 


FURNACE TYPE CLEANER 


This AIRETOOL Furnace type cleaner with ball-bearing 
motor and three tier cutter head is just one of our many 
timesavers 
- 

Give AIRETOOL equipment a critical trial and get time 
on your sice 
. 

Write The AIRETOOL Mfg. Co., 3165S. Center St., Spring 
field, Ohio 
BRANCH OFFICES New York 
Chicago Houston Tulsa 


MANUFACTURING COMPANY set OvR 
CATALOG IN 


There's on AIRETOOL Tube Cleaner and Tube Expander for every Type of Tubular Construction 
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Hemminger to St: 
ym pany 


ee. C. E 

Development C 

A CO/H, 
ment of a 
bon with an oxygen-containir 
ontacted under synthesis 
with a powdered suspended 
lyst. The reaction effluent is 


mixture obtains 


normally gaseous 


form a hydrocarbon phase and 


ous phase mntamir 


xygenated 


water before passing to the synthesis 


step 


U.S.P. 2,542,521. Process for Segregating 
Oxygenated Hydrocarbons. H. | 
Hibshman and R. N. Dolph to 

rd Oil Development Company 
xture of hydrocarbons and oxy 
drocarbons is introduced into 
ower at a point above its 

gel in introduced at the 
removed trom its 

s introduced 

\ side-stream 


xygenated hydrocar 
acids is withdrawn from 
the introduction of 
an overhead 


a specialized service that 
embraces the manufacture 


to your specifications of... 


© PAINTS 
© LACQUERS 
INDUSTRIAL FINISHES 


Retineries and petro-chemical plants in the South- 
west are depending, more and more, upon our individ- 
valized manufacturing service. May we discuss 
YOUR requirements? 


oe hY aoe & Lacquer Co. ine. 


P. O. BOX 1113 


HOUSTON, TEXAS 


U.S.P. 2,543,795. Production of Liquid 
and Gaseous Fuels by Synthesis from 
Coal. I. Mayer and H. J. Ogorzaly to 
Standard Oil Development Company. 
Details are claimed of a continuous 

process for producing a fuel gas of high 
heating value from subdivided carbon- 
aceous material, such as coal, and a sub- 
divided catalytic material. The turbulent 
fluidized mixture of these materials is 
contacted with a CO/He» gas mixture at 
carbonization and methane synthesis 
conditions 


U.S.P. 2,543,974. Method for Synthesis 
of Organic Compounds. J. W. Jewell 
and W. B. Johnson to The M. W 
Kellogg Company 
4 CO/He mixture is continuously 

passed through a plurality of alternate 
uncooled and cooled reaction zones. A 
finely divided hydrogenation catalyst is 
continuously introduced into the gaseous 
mixture. The reaction temperature is 
maintained at 300-750° F. under in- 
creased pressure. A linear velocity is 
maintained in the reaction zones such 
that the heaviest catalyst particles con 
tinuously move in the direction of the 
gas flow. A relatively short residence 
time of the catalyst in the reaction zones 
is thus insured 


U.S.P. 2,544,271. Production of Oxygen- 
ated Products from Petroleum. G. F 
Liedholm and J. T. Harlan, Jr., to 
Shell Development Company 
In a two-step Oxo synthesis starting 

from olefins, CO, and Hs, a sulf-active 

hydrogenation catalyst is employed in 
the second synthesis step at a pressure 
lower than that employed in 

Special conditions are 


materially 
the first ste 
maintained 


U.S.P. 2,544, ~¢ ‘< r~ of Synthetic 
Naphtha. N. Hill and E. F. Wad 
ley to Standard Oil Development 
Company 
Synthetic crude petroleum containing 

oxygenated organic compo uunds is dis- 
tilled in the presence of a hydrocarbon 
fraction boiling in the lubricating oil 
range, an alkali metal sulfonate, and an 
alkali metal hydroxide. A distillate frac- 
tion boiling in the gasoline range and 
substantially free of oxygenated organi 
compounds is recovered 





DESULFURIZATION 





U.S.P. 2,542,147. Emulsion Breaking. \ 
4 Krewer and G r Avers to The 
Pure Oil Company 
In sweetening sour hydrocarbons by 

treatment with an aqueous alkaline solu- 
tion, a hydrocarbonaceous resinous ma 
terial insoluble in the hydrocarbons and 
in the alkaline solution, e.g. a_ solid 
polyethylene or polystyrene resin, 1s 
maintained in the treating zone at the 
level of the interface, the hvdrocarbons 
under treatment passing through the 
resin layer as they complete contact with 
the alkali solution. Emulsification 1s 
thereby substantially eliminated 


U.S.P. 2,543,953. Sweetening Hydrocar- 
bon Mixtures. E. B. Backensto to 
Socony-Vacuum Oil Company, Inc 
A sour petroleum fraction is partially 

demercaptized, e.g. by means of an alka- 

line solutizer solution containing a tan- 
nin. The treated fraction contaming not 
more than 0.005 percent by weight of 

mercaptan sulfur is mixed with a di- 
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Gain an edge in the light fuel o 


ATTAPULGU 
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GUS 


and porOrt* 


In a highly competitive market for distillate 
fuel oils—Diesel, domestic furnace, tractor, 
industrial —the refiner who places emphasis 
on high quality in his products has a 
decided edge. In fact, selling strategy often 
is based on points of superiority that assume 
smaller stature at other times. This applies 
to other products too—absorption, enrich- 
ment, smudge, and insecticide spray oils. 


A final straining step using Attapulgus 
Fullers Earth or Porocel Activated Bauxite 
is an economically attractive form of light 
fuel oil quality insurance. These adsorbents 
are recognized standards for the selective 
“polishing” of light distillates at low cost. 
Oils in this range can be filtered to high 
yields for removal of moisture and sedi- 


CLAY COMPANY 
Fillers Earth 


ment. Removal of residual amounts of 
treating chemicals is accomplished. Mois- 
ture haze is removed; color improved 
or stabilized. 


Attapulgus and Porocel adsorbents couple 
low price with long service life—an unbeat- 
able combination when finishing distillates 
whose market price generally dictates a mini- 
mum of refining expense. Process equipment 
required is relatively simple and inexpensive 
—often built from on-site components. 
Let's explore the possibilities of improving 
your position—hence profits—in the light 
fuel oil market. Our staff is at your service 
to help select the right adsorbent and the 
right conditions. 


Dept. W, 210 West Washington Square, Philadeitphia 5, Pa. 
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secondary butyl catechol in the 
ence of alkali metal hydroxide. The pe 
troleum fraction ts 


pres 


sweetened 
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U.S.P. 2,541,408. Catalytic Chloromethy!- 
ation of Aromatic Compounds. F. © 
Cockerille tv Ciba Pharmaceutical 
Products, In 
Aromatic compounds, such as napl 

thalene, are monochloromethylated wit! 

gaseous HC! rmaldehyde 


stoichn ) or ns m an aque 


COATS, JACKETS, OVERALLS 


rubber or 


\ variety of styles, in 
neoprene, designed to meet all work 
requirements with maximum satisfac- 
tion to the wearer. Quality construc- 
tion throughout, with 


detail that assure extra value 


GLOVES... 


For plant and 


refinements in 


laboratory service 
Made of high grade rubber or Vinyl- 
te, and shaped to provide comitort 
without Several 


n all regular sizes 


awkwardness styles 


containing a catalytic 
AsCl, at a tempera- 


ous medium 
amount of AssO, or 
ture below 100° C. The reaction mass ts 
maintained out of contact with metal 
\ volume of the aqueous phase ts pro- 
vided such that the medium steadily 
remains sufficiently fluid to permit ef- 
ficient stirring of the reaction mixture 
The formation of diarylmethane deriva- 
tives and resinous by-products is essen- 


tially avoided 


Weak-Acid Isopro- 
Smith to Stand- 
Company 


U.S.P. 2,541,673. 
panol Process. B. | 
ard Oil Development 
Details are claimed of a process tor 

the production of isopropyl alcohol from 

propylene-rich hydrocarbon material and 

H.SO, of about 70 percent concn 


CLOTHING, BOOTS 


Quality is plainly evident in every 
detail materials, workmanship, 
appearance. 

Long wear assures real economy 
extra time between replacements, 
regardless of rough use 

Comfort is another reason why 
Goodall clothing and footwear are 
so popular with refinery men on 


every job throughout the plant 


“TOE-SAVER” © BOOTS 


The last 
footwear 


word in protective 

famous for dura- 
bility and the positive protec- 
tion assured by the flanged steel 
tested to with- 
stand 3,000 Ibs. pressure. Grid- 


safety toe box 


tread soles provide extra wear 
and guard against slipping on 
wet surfaces. Short, three- 
quarter and full-hip lengths 


The Goodall line includes 
other styles of 
bootees and work shoes, 
made to the same high 


boots, 


tandards and priced to 
assure the same reliable 
value. 


Contact Our Nearest Branch for Complete Information and Prices 


GOODALL RUBBER COMPANY 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


Branches Philadelphia - 
Est. 1870 


New York - Boston - Pittsburgh - Chicago - Detroit - St. Poul - Los Angeles 
Son Froncisco - Seattle - Portiand - Salt Loke City - Denver - Houston - Dutribvtors in Other Principal Cities 


U.S.P. 2,542,107. Method of Chliorinating 
Hydrocarbons. G. W. Ayers and E. E. 
Harton to The Pure Oil Company 
Saturated hydrocarbons containing a 

tert. C atom are reacted at a tempera- 

ture of 70-150° F. with a chlorinating 
agent in the presence of PCh, ZnCk or 

a chloride of the rare earth metals as 

catalyst and in the presence of a drying 

agent. The mol ratio of hydrocarbons to 

chlorinating agent is maintained at a 

ratio greater than 8:1 


U.S.P. 2,542,747. Olefin Reactions. P. | 
Barrick to E. I. du Pont de Nemours 
& Company 
A mixture of an olefin, cobalt car 

bonyl, and hydrogen or ammonia is 

heated at 25-250° C. under increased 
pressure m the absence ot added free 

CO. Saturated organic compounds are 

produced, eg. propionaldehyde from 

ethylene and hydrogen, isoamyl! alcohol 
from isobutylene and hydrogen, isoamyl 
amines from isobutylene and ammonia 

U.S.P. 2,542,766. Production of Amides. 
W. F. Gresham to E. I. du Pont de 
Nemours & Company 
An olefin CO, and ammonia a primary 

amine, or a secondary amine are heated, 
in the presence of a catalyst comprising 
an organic cobalt compound soluble in 
at least one of the reactants, at a tem- 
perature of 150-350° C. under a pressure 
in excess of 50 atm. Amides are pro- 
duced. The catalyst is recycled 


U.S.P. 2,542,767. Organic Ester Synthe- 
sis. W. F. Gresham and R. E. Brooks 
to E. I. du Pont de Nemours & Com- 
pany 
A non-aromatic hydrocarbon contain- 

ing olefinic unsaturation, e.g. ethylene, 

is teated with CO and a primary alcohol 
at a temperature of 150-500° C. under 

a pressure of at least 50 atm. in the 

presence of metallic cobalt, its oxides, 

or salts with organic car- 

Carboxylic esters are 


carbonyls, 
boxylic 
formed 


acids 


U.S.P. 2,542,985. Preparation of Aceto- 
phenone from Alpha-Methyl Styrene. 
G. R tond, Jr.. to Houdry Process 
Corporation 
A hydrocarbon fraction rich in alpha- 

methyl styrene is reacted with N.O, at 

a temperature not in excess of 100° F 

until completion of the reaction. Unre- 

acted hydrocarbons are separated from 
the resulting nitrosate by steam distilla- 
tion. The distillation residue containing 
the nitrosate is treated with twice its 
volume of 10 percent NaOH solution 

The alkaline reaction mass is steam dis 

tilled to acetophenone dis 


tillate 


obtain at 


U.S.P. 2,543,820. Alcohol Process. F. M 
Archibald and H. O. Mottern to 
Standard Oil Development Company 

ulary aliphatic alcohol is pro- 

duced by treating an aliphatic hydro- 
carbon mixture « omprising normal 
mono-olefins, tert. mono-olefins, and 
polyolefins (e.g. butenes, isobutylene, 
and butadiene) with a weak mineral acid 
(e.g. 62-70 percent H:SO,). The bulk of 
the tert. mono-olefins and polyolefins is 
polymerized and separated. The remain- 
ing hydrocarbon mixture is contacted 
with a polymerization catalyst to poly- 
merize the rest of the tert. mono-olefins 
and polyolefins still present. The re- 
maining normal mono-olefins are con- 
tacted with a strong mineral acid (e.g 
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New Boiler Code Rulings 
permit Higher Temperatures 
with Inco Nickel Alloys 


New interpretations of the A.S.M.E. Boiler Code 
have raised temperature limits on INCO Nickel Al- 
loys used in the construction of unfired pressure 
vessels. 


Also, in addition to annealed Monel, it is now 
permissible to use stress-relieved Monel, which 
has substantially higher mechanical properties. 
A cleaned exchanger tube bundle being replaced in its shell. “Spring- 
cleaning” like this prevents failures in service and insures efficient heat 
exchange. Photo courtesy The M. W. Kellogg Co., New York, N. Y. 


These two modifications of the code mean that 
it is now possible to build stronger and lighter heat 
exchangers for higher temperature service, that are 
insurable because they are built to code require- 
ments. 


But this modified code applies only to physical 


properties. To overcome corrosion troubles, users 
must assume the responsibility for choosing the 
correct materials. 


A glance at the table will show how some users 
have been able to get greatly increased equipment 
life by the proper choice of heat exchanger metals... 


OPERATING HISTORIES OF MONEL HEAT EXCHANGER TUBING 


To see if INco’s Corrosion Engineering Service 
can help you, write, outlining your problem. 


And at the same time, ask for a free copy of the 
new “Boiler Code Interpretations Involving Nickel, 
Monel, Inconel.” It lists the new stress and temper- 
ature limits for the INCO Nickel Alloys. 





Products Handled 





Service Life 





Inside 
tubes 


Steam 


Outside 
tubes 





Caustic 





Foul 
Caustic 


Heavy 
recycle 


Steam 





Straight 


run gaso- 


Previous Material 


2-8 weeks 


Monel tubes 


Condition of Monel at 
last inspection 





17 months 


Good—still in service 








5 months 


25 months 


No evidence of cor- 
rosion 





38,535 


hours 


Renewed 24 tubes after 
22,000 hours—3 tubes 


line dis- plugged at 38,535 
tillate hours. Remainder OK 





Good—15 tubes re- 
ploced—weld failures 








Caustic Steam 10 months 80 months 
soda and 
sodium 
chloride 

















Crude | Gasoline 6-8 months 
oil vapor 


No inspection 











THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


Service information on heat exchangers closely 
similar to yours is probably not in this table. How- 
ever, help is available from INco’s Corrosion Engi- 


neering Service. From their thousands of data eunuee 4. OF Seamer Monel® + “R”® Monel 
“K"® Monel + “KR’® Monel + “S”® Monel 


sheets showing corrosion rates in a wide variety of NICKEL Att, ALLOYS 
—<———— Nickel + Low Carbon Nickel + Duranickel® 


media, it is likely that an answer to your specific 
problem can be found inconel® + Inconel “X”"® 
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&3.92 


percent 


The resulting 


H,SO,) 


acid extract is hydrolyzed to obtain sec 


aliphatic 


alcohol 


U.S.P. 2,543,842. Polysulfone Resin 


Process and Composition. F. | 


Frey 


to Phillips Petroleum Company 


A straight-chain 


$+ ate reacted wit! 


excess 
lyst, 


mass 


tormed 


suc 


ms i 
m the 
’ 


plastic 


The 


a plasticizer 


alkeny! 
with the 
upon the 


act 


) 


presence ot 


at fr m 
unc 
1 this mass 
sulfor 
uncombined 


mass 18 Ie 


at least 


im ire 


with 
SO, 


olefin 
lar 
a suitable cata 
LiNO until a resinous 
rature is 
mbined SO. works as 
\ mon 
admixed to re 
SO. 


tempe 


mer 
is then 
where 


sided 


Fan 


U.S.P. 2,543,885. Water-Soluble Petro- 
leum Sulfonates. C. E. Wilson to 
Union Oi] Company of California 
A hydrocarbon fraction boiling be- 

tween 500-800° F. is reacted with a 
strong sulfonating agent at elevated 
temperature. The resulting crude sul- 
fonation product is extracted with cer- 
tain aromatic or chlorinated aromatic 
hydrocarbons, or polychlorinated ali 
phatic hydrocarbons. The extract ob- 
tained is further treated to obtain water 
soluble hydrocarbon sulfonates 


U. S. P. 2,544,164. 2-Bromothiophene. C 

Johnson and G. M. Wagner to 
Michigan Chemical Company 

Preheated and then vaporized bromine 

is introduced into thiophene. 30-70 per 

the bromine theoretically re 

convert the thiophene to 2- 


cent of 
quired to 


SAVES TANKS - SAVES STEEL 


Having new ‘tanks treated by NATASCO is the sure way of 
getting the ultimate in usc from them over a long period of years. 
Old tanks will also give many years additional service by receiving 
‘the proper NATASCO treatment. NATASCO protects the steel 
Surface from all corrosion. Due to the increasing shortage of steel, 


and its rising cost, NATASCO service provides substantial savings. 


SAVES OIL 


Evaporation of volatile fractions and loss through leakage has 
accounted for smaller profits in many oil firms. In most cases 
this loss could have been prevented if the tanks bad been serviced 
by NATASCO. 


SAVES DOLLARS 


If you have added additional years of service life to your tanks 


and have eliminated loss by evaporation and leakage, you have 
added profits to your business, 





A 


ANA 


VF: 











aya avayaYaYa) 


NATASCO 


Wi 


complete 


Write or Telephone for 
information on how 


re, 


7 ——s NATASCO can solve your corrosion 


Williams  onstractin Company 


problems. 


‘aii 


West Texas Area fornia Representative 


Const Contractors, 


2627 At c Ave., Long Beach 6, Cal 


bromothiophene are employed at a re- 
action temperature above 20° C. 2-bro 


mothiophene is produced 





HEAVY OILS AND WAXES 





U.S.P. 2,541,590. Lubricating Composi- 
tions. R. G. Larsen and K. FE. Marple 
to Shell Development Company 
\ mineral lubricating oil contains a 

amount of a copolymer of 2-25 

diester of phthalic acid 

aliphatic alcohol 


and 97-75 percent 


minor 
percent of a 
with an unsaturated 
having 2-3 C atoms 
of an ester of an allyl alcohol containing 
3-18 C atoms with a saturated mono 
carboxylic 8-13 C atoms. The 
copolymer polymerization 
obtained by 
50-300" C 
peroxide 
viscosity 


acid of 
shall have a 
4.3 12.1 and is 
said mixture at 
in the presence of an organi 
or a metallic salt catalyst. The 
index of the lubricant is appreciably 
increased by the additive 


degree of 
heating the 


U.S.P. 2,541,686-7. Lubricating Oil. J]. M 
Butler to Monsanto Chemical Com- 
pany 
\ paraffin wax containing hydrocar 

bon lubricating oil with a pour point of 

30-65° F. contains a dispersion of 0.05-2 

percent by weight of polyallyl myristate 

to effect depression of the pour point 

According to U.S.P. 2,541,687 the pour 

point of 40-70° F. of carbon oil 

a similar percentage of 


a hydre 
is depressed by 
polyallyl palmitate 


U.S.P. 2,541,789. Mineral Oil Lubricant 
Containing Sulfurized and Phosphor- 
ized Propylene and Butylene Glycol 
Esters of Oleic Acid. J. B. Stucker 

The Pure Oil Company 
A midcontinent solvent refined petro 
leum lubricating oi] contains as an addi 
tive a and phosporized ester 
of propylene or butylene glycol dioleate 
with a sulfur content of 1-10 percent and 

a phosphorous content of 0.2-0.6 per 

cent. The additive is soluble in the oil 

and improves load carrying charac 


teristics 


sulfurzicde 


its 


Grease 
The 


Continuous 
Stevens to 


U.S.P. 2,542,159. 
Manufacture. L. B 
Pure Oil Company 
A slurry of sodium soap in 

oil is heated to a temperature of 

290° F. at which the soap is above its 

plasticity point but below its true m.p 

The slurry is homogenized at this tem 

perature to grease structure 


mineral 
220. 


U.S.P. 2,542,161. Mineral Lubricant Con- 
taining Phosphorized and Sulfurized 
Glycerol Trioleate. J. B. Stucker to 
The Pure Oi] Company 
4 mineral lubricating oil contains as 

extreme pressure additive 0.5-20 percent 
by weight of a reaction product of 
phosphorous sesquisulfide ae sulfurized 
glyceryl mainly the trioleate 
thereof 


oleate, 


U.S.P. 2,542,286. Lubricating Oil Con- 
taining Chlorinated Cyclic nes. 
R. C. Morris, J. L. Van Winkle, and 
A. V. Snider to Shell Development 
Company 
A mineral lubricating oil contains 0.1 

20 percent by weight of a chlorinated 

cyclic polver prepared in a special man 

ner from a methyl 1,3-pentadiene, SOs, 


Cle 
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That called for a complete, integrated 
operation—getting the crude out of the 
ground, refining it, delivering it to users 
—all carefully planned ahead. So new 
wells were drilled at Rangely. 


Another long pipeline was then built on 
up to the Northwest. Gasoline and fuel 
oil made from Rangely crude now go 
where they’re needed—lower in cost, 
plentiful no matter how tough the winter. 


parts of the oil business?” 


Mrs. Henry Lincoln, housewife in Boise, Idaho, 
asks: “Do you have to be in all parts of the oil business? 
Why don’t you just produce or refine, and give other com- 


transporting, selling, etc. Vino. A hry Zonverba 


panies a chance to do the 


all parts? Take the example of how 
Standard serves Idaho and eastern Ore- 
gon. Time was when severe winter 
weather often delayed deliveries. Costs 
seemed high. Here was a need, a demand. 


And to move the crude. Standard laid a 
pipeline to Salt Lake City. This called 
for an especially big investment because 
the 182 mile long line is the world’s 
highest: crosses the Uinta Mts. at 9560 feet. 


NS 

NX TRANSPORTATION FILLING STATION 

Vert Gee 
If Standard had not been prepared—in 
size, in integrated skills, in investment cap- 
ital—to tackle this job as it did, it could 
not have done this job at all. As it is, we 
are able to serve a large area weil. 


Some 600 miles away in Colorado was a 
possible source of additional fuel—the 
old Rangely oil field, long undeveloped. 
Standard studied the demand and the 
supply, decided to bring them together. 


Next—a new Standard refinery at Salt 
Lake City. It cost over $15 million. But to 
keep costs down, it must operate contin- 
uously—have constant supply of crude, 
constant movement of product. 





I'd Like to Know... 


You may have heard that a suit has 
been filed by the Antitrust Division 
in Washington, D. C. to break up 
Standard of California as well as six 
other West Coast oil companies. 
Many people have written us pro- 
testing this action, have asked per- 
tinent questions. We believe these 
questions should be answered for 
everyone. We take this way of doing 
so. If you have a question, write: 


“I’p Like To Know” 
225 Bush Street, San Francisco 20 











STANDARD OIL COMPANY OF CALIFORNIA 
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U.S.P. 2,542,542. Lubricating Oil aa 
tives. S. B. Lippincott and | 
Mikeska to Standard Oil De athe 
ment Company 
An oil base stock contains 0.01-10 per- 

cent by weight of a copolymer of male 

anhydride and octadecene prepared in 

a specified manner. The additive has 

high pour depressant potency 


U.S.P. 2,542,553. Mineral Oil Compos- 
tion. L. A. Mikeska and P. V. Smith, 
Jr. to Standard Oil Development 
Company 
A mineral oil base 

20 percent by weight of 

the formula 


stock contains 1 
a compound of 


CLC-CH-Y-H 


SR wherein R 
is an alkyl group with 2-20 C atoms and 
Y is O or S. The additive imparts ex- 
treme pressure properties to the lubri- 
cant 


U.S.P. 2,542,604. Extreme Pressure 
Lubricant and Extreme Pressure 
Agents Therefor. C. A. Weisel and E. 
B. Cyphers to Standard Oil Develop- 
ment Company 
\ mineral base lubricating oil contains 

0.1-20 percent by weight of a material 


(ROmP CB 4 
is an alkyl group of 6-20 C atoms and 
\ is a pentachlorphenol radical. The 
additive imparts extreme pressure prop- 
erties to the lubricant 


of the formula where R 


CONCENTRATORS 


and Recovery Plants 


Nicolay Titlestad Corp. offers a specialized engineering 


service for those seeking experience, initiative, and engi- 


neering in building, or modernizing acid plants and 


concentrators of all types and sizes. 


Inquiries invited. No obligation. 


NicoLay TITLESTAD 


CORPORATION 


11 West 42nd Street 


216 


New York 18, N. Y. 


U.S.P. 2,542,831. Mineral Oil Composi- 
tion and Improving Agent Therefor. 
E. A. Oberright to Socony-Vacuum 
Oil Company, Inc. 
A viscous mineral 

tains an admixture, e.g. 


oil fraction con- 
0.01-5 percent 
R,-A-Y> 
of a compound of the formula | 
OM 
wherein A is a carbocyclic aromatic 
nucleus, M is hydrogen or a metal, R is 
a saturated aliphatic hydrocarbon group, 
a is an integer of at ieast one, Y is an 
alkenyl radical the olefinic bond of 
which has been satisfied by the addition 
of a sulfur atom and b is an integer of 
at least one. The additive stabilizes the 
oil 


U.S.P. 2,542,981. Unsaturated Tertiary 
Amine-P.S, Reaction Products and 
Lubricating Oils Containing Same. 
J. D. Bartleson and E. C. Hughes to 
The Standard Oil Company (Ohio) 
A mineral lubricating oil contains 

0.01-10 percent by weight of a reaction 
product of PSs and an unsaturated tert 
amine containing a straight chain hydro- 
carbon radical of 10-18 C atoms and one 
olefinic double bond obtained at a tem- 
perature of 250-600° F. The additive 
inhibits deterioration of the oil while in 
use 


U.S.P. 2,542,982. Unsaturated Amine- 
Sulfur Reaction products as Lubricant 
Additives and Lubricating Oils Con- 
anes Same. J. D. Bartleson and E 

Hughes to The Standard Oil Com- 

Ah (Ohio) 

The object of this patent is closely 
related to that of U.S.P. 2,542,981. An 
oil dispersible reaction product of an 
unsaturated amine of the type named 
in this patent and 0.1-1 atom of sulfur 
per olefinic double bond of the amine 
is here employed as the additive. 


U.S.P. 2,543,074. /. roe Oxidizable 
Hydrocarbon Oil. T. Stewart and 
J. O. Clayton to Californi ia Research 
Corporation 
An oxidizable hydrocarbon oil con- 
tains a small amount of a compound of 
the formula R-X-H wherein X is Se 
or Te and R is an aliphatic group of 
C atoms. The additive inhibits 
oxidation of the oil 


U.S.P. 2,543,325. Anticorrosive Lubri- 
cating Oil Composition. R. W. Matt- 
son to Union Oil Company of Cali- 
fornia 
A mineral lubricating oil contains 0.1- 

3 percent by weight of a mercaptal, a 
mercaptol, or a trithio ortho ester. This 
compound shall contain at least one 
substituent —OR group where R is hy- 
drogen or a hydrocarbon radical. The 
additive imparts anticorrosion properties 
to the oil 


U.S.P. 2,543,542. Mineral Oil Composi- 
tion. 1D) Badertscher and C. F 
Feasley to Socony-Vacuum Oil Com- 
pany, Inc 
A viscous mineral oil fraction contains 

amount of an oil-soluble reac- 

tion product of one mol of a terpene and 

2 mols of mercaptan obtained by a spe 

cial process. The additive stabilizes the 

oil against oxidation 


a small 


U.S.P. 2,543,734. Mineral Lubricating 
Oil Containing a Combination of Metal 
Salts. W. T. Stewart and J. O. Clay- 


Petroleum Refiner—l ol. 30, No. 3 





Horton® structure helps recover coke fines 


*By Horton structure, we 
mean the bottom and shell 
rings of the Dorr thickener 
unit shown at the right and 
below. 

This unit is located at the 
East St. Louis refinery of the 
Socony-Vacuum Oil Company. 
It separates coke fines from 
water in a hydraulic decoking 
process. 

In a hydraulic decoking 
process, streams of high-veloc- 
ity water are used to remove the coke from the drum. 
Most of the coke is cut into large lumps that fall 
from the drum directly into a railroad car. An appre- 
ciable quantity, however, is in the form of small 
particles—coke fines—that remain in suspension in 


Thickener unit 


the water. 

The thickener concentrates these fines so they can 
be recovered. The unit also clarifies the water so it 
can be re-used. 


at East St. Louis, Ill. 


The coke water slurry is first 
pumped through a screened 
basin at the center of the unit. 
It then passes into the settling 
basin (inner tank), Coke par- 
ticles gradually settle on the 
bottom and are moved gently 
to a discharge outlet by slowly 
moving plow blades. 

The clarified water over- 
flows from the settling basin 
into the outer, or surge, tank. 
The surge tank acts as a reser- 
voir of clarified water that can be used again for 
cooling and cutting out more coke from the coking 
drums, 

This steel plate installation is an example of the 
special structures we can build, We also fabricate and 
erect such standard structures as oi] storage tanks, 
water storage tanks and processing towers and col- 
umns. Write our nearest office for information or 


quotations. 








CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
6 Salt Lake City 4 
Birmingham | 548 rd Sen Francisco 4 1 
Boston 10 ire S Petroleum Beilding Seattle | 
246 i 3302—165 Broadway Building Tulsa 3 


531 West 17th South Street 
551—200 Bush Street 

1331 Henry Building 
1626 Hunt Building 
1128 Cofritz Building 


Atlanta 3 2146 Healey Building 


Chicago 4 


Cleveland 15 Washington 6, D. C 


1608—1700 Wainut Street Building 
REPRESENTATIVES AND LICENSEES 
Horton Stee! Works, Limited, Fort Erie, Ontario, Canada 
Motherwell Bridge & a Company, Limited, Motherwell, Scotland 

Whessoe, Limited, Darli 
YY N. V., Ams . 
io de Janeiro, Brazil 


2234 Guildhall Building 


Ateliers et Chontiers de to Seine Maritime, Paris, France 
Compagnia Tecnico Industrie Petroli, Rome, Itely 
Constructions Metalliques de Provence, ym Franc 
Chicago Bridge & iron Company, Ltd., Aportede | Conse, 
Secleaeae Chibridee te de Construcoes Ltda., 
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ton to California Research Corpora- 

tion 

A mineral lubricating oil contains 0.1 
2 percent by weight of an oil-soluble 
polyvalent metal salt of a phenate or an 
aromatic sulfonate and 01-5 percent of 
a polyvalent metal salt of an alkyl 
selenomercaptan with 5-30 C atoms 
rhe additive 


stabilizes the oi] against 
oxidation and reduces c: 


U.S.P. 2,543,964. Mineral Oil Composi- 
tions Containing Copolymers of Ole- 
fins and Esters of Alpha, Beta-Unsat- 
urated Polybasic Acids. J. | 
maria to Socony-Vacuum Oi] Com 
pany, Inc 


rrosiveness 


(nam 


A lubricating oil contains a copolymer 
obtained by a special process trom an 
aliphatic mono-olefin having a double 
bond in the alpha position and up to 30 
C atoms and a certain type of an alkyl 
diester of an alpha, beta-unsaturated di- 
carboxylic acid. The additive lowers the 
pour point of the oil 


U.S.P. 2,544,307. Method for Removing 
Oil from Filter Cakes. F. L. Fourrier 
and J. Opryshek, Jr., to Standard Oil 
Development Company 
A wax containing lubricating oil is 

diluted with a normally gaseous hydro- 

carbon, e.g. liquefied propane, chilled, 
and dewaxed to form a filter cake. The 
dewaxed solution is contacted with 

H,SO,, and the normally gaseous hydro- 

carbon is removed. Further details are 

c laime d 





Vow! 


W. E. “‘Bill’’ Wagner, Mgr. 


Tim Kirk, Mgr. 


@ PUMPS @ VALVES 


414 S. Detroit 





@ ELECTRIC MOTORS ® 
@ COUPLINGS @ V-BELTS AND SHEAVES 


Warehouse Stocks and Services 


are available to you at... . 
® OKLAHOMA CITY, OKLA. 


906 North Hudson, Phone 7-7455 


© SHREVEPORT, LA. 


437 N. Market St., Phone 5-8755 
Harry ‘‘Duck"’ Richardson, Mgr. 


© HOUSTON, TEX. 


637 Kress Bidg., Phone Cap. 1500 


© ODESSA, TEX. 


At Texas Warehouse, Phone 2291 
R. U. “‘Hack’’ Hackenjos, Mgr. 


© SEMINOLE, OKLA. 
Seminole Supply Co., Phone 402 
Pat Rooney, Mgr. 


To Better Serve Our Growing List of Customers 
CLAMPS 


METAL and RUBBER HOSE and FITTINGS 
FIRE FIGHTING EQUIPMENT 


CHARLES WHEATLEY 


COMPANY 
TULSA, OKLAHOMA 


Telephone 2-8256 


U.S.P. 2,544,375. Lubricating Oil Con- 
taining a Polymer of Tetradecyl Vinyl 
Ether. J. M. Butler to Monsanto 
Chemical Company 
A wax containing mineral lubricating 

oil contains 0.05-2 percent by weight of 

a dissolved polymer of tetradecyl vinyl 

ether for depressing its pour point to 

an A.S.T.M. of 15-50° F 


U.S.P. 2,544,376. Lubricating Oil Con- 
taining a Polymer of Oleyl Methyl- 
acrylate. J. M. Butler to Monsanto 
Chemical Company 
The patent is closely related to U.S.P 

2,544,375. A polymer of oleyl metha- 

crylate is here employed as the additive 

to depress the ASTM pour point to 

—10° to +5° F 


Fieldner and McCabe Made 
Chiefs of Mines Department 


Bureau of Mines officials announced 
the appointments of Drs. Arno C. Field- 
ner to chief fuels technologist on the 
staff of Director James Bovd, and Louis 
C. McCabe to chief of the Fuels and 
Explosives division in Washington. Dr 
Fieldner has been with the 
Bureau for 40 vears while Dr. McCabe 
joined the organization in 1946 

In 1942 Dr. Fieldner was awarded the 
Melchett Medal by the Institute of 
Fuels in England for his outstanding 
achievement in scientific preparation or 
use of fuel. He guided the research and 
experimentation in the production of 
synthetic liquid fuels at the initial Pitts- 
burgh laboratory in the 1930's and 
helped provide a base for the Bureau's 
national synthetic liquid fuels research 
and demonstration program authorized 
in 1944 

Dr. McCabe, a native of Arkansas, 
holds a Ph.D. in geology-mining from 
the University of Illinois. In 1946 he 
became chief of the coal division in the 
fuels and explosives service and in 1947 
he became director of the Los Angeles 
Air Pollution Control District but re 
turned to the Bureau of Mines in 1949 
to head a new air and stream preven- 
tion research 


Ethanolamine May 
Bolster Sulfur Supply 


Increased output of ethanolamine has 
been authorized at The Dow Chemical 
Company and may be an important 
factor in bolstering the nation’s dwin- 
dling natural sulfur reserves according 
to C. B. Branch, manager of Dow's 
technical service and development 

Ethanolamine, Branch explained, is 
being currently used by several Dow 
customers to remove sulfur in the form 
of hydrogen sulfide from natural gas, 
and in some instances this sulfur is 
being converted to sulfuric acid. 

Hydrogen sulfide is removed by wash- 
ing the gas with an ethanolamine solu- 
tion. The hydrogen sulfide is then re- 
moved by heating the solution which 
can be reused for gas purification. Ele- 
mental sulfur is obtained by burning 
the recovered hydrogen sulfide 


associated 


Instrument Conference 


The sixth national Instrument Con- 
ference and Exhibit will be held in Sam 
Houston Coliseum, Houston, from Sep- 
tember 10-14. This is the first time the 
Exhibit has been held in Houston and 
it is reported that attendance will also 
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REFINERY VESSELS 
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Graver-built Catalyst Disen- 
vessel 12’ x 50’ 44" 
ot A 204 Molybdenum Steel. 
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Fabricated by Graver—among other tanks and vessels—are 
two refinery vessels of ASTM A 204 molybdenum steel 

for Great Lakes’ new 6,000 b/d Houdriflow unit at Blue Island, 
Illinois. Since Graver’s vessels function as part of the steam 








catalyst lift, the special steel provides great strength at 
the high temperatures required by the process. 

These fabrications are typical of the unusual skills that 
Graver possesses in stainless, alloys and clads, both 

in its shop work and in field erections. 


GRAVER TANK & MFG.(0. INC. 
EAST CHICAGO, INDIANA 
NEW YORK +- CHICAGO + PHILADELPHIA + WASHINGTON 
DETROIT + CINCINNATI + CATASAUQUA, PA 
HOUSTON + SAND SPRINGS, OKLA. 
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seta iy 3 sizeable portion of the the Congress said: The interests of Socony-Vacuum Sweeps 
science and industry instrument manu sportsmen and of basic industry meet 
facture lies in the near vicinity. Of 213 one our streams. Industry requires un Safety Award Field 
ll have beer believable quantities of water; for exam Of 298 oil companies participating in 
ple, the Cleveland refinery alone uses the National Safety Council’s annual 
more water each day than the entire city safety contest, Socony-Vacuum Oil 
A Mechanics Maintenance Clinic will of Columbus Company, Inc., and two of its affiliates, 
be held just prior to the main conferenc« While water used by the three Stand- General Petroleum Corporation and 
Houston ard refineries in Ohio is in part used Magnolia Peiroleum Company, held 
ver and over again, some of it is dis- leading positions in the various groups 
Ohio Sportsmen Honor charged back into the stream, but only to which awards are made 
Sohio for Anti-Pollution after it has been chemically treated, Socony-Vacuum’s refinery at Pauls- 
cooled, aerated and the oil removed. This boro, N. J., was judged the safest among 
The Ohio Conservation Congress | adherence to anti-pollution measures, as larger individual refineries in the world 
month presented a specia cits f well as the oil and water-separation sys- This is the second successive year that 
merit” t The Standard ! npany tems at Cleveland and Lima, and the Paulsboro refinery has been in first 
Ohio) tor outstandu t olution action of Lima refinery employes who place. The company’s Augusta, Kan., 
work during 1950 at ner raised 10,000 bluegills in the operating refinery held third among the smaller 
lo al " ‘ lenser tanks and stocked a big water refineries 
ompted the citation Safety figures show that a Socony- 
Vacuum employe is more than twice 
as safe on the job as is the average 
industrial or of industry worker 


booths laid out, virtually a 
reserved by exhibitors 


and exhibit at 


Cleveland, Tol 
Pat Pattersor 


George Merrick Named 
Industrial Relations Chief 


George C. Merrick has been named 
industrial relations supervisor for Stan 
olind Oil and Gas Company's Texas- 
Louisiana Gulf Coast Division. Merrick 
comes to Houston from Brownsville, 
Texas, where he was industrial relations 
supervisor for Stanolind’s new chemical 
plant 

A native of Illinois, Merrick joined 
Stanolind in 1940 after graduating from 
Yale University. After military service 
he returned to Stanolind in the indus- 
trial relations department, Tulsa. He 
has been at the Brownsville Chemical 
Plant since December, 1949 


George Vanderbilt Is 


Sohio General Auditor 


The Standard Oil Company (Ohio) 
has appointed George T. Vanderbilt as 
general auditor of the company and its 
subsidiaries. He will succeed W. G. Dan- 
iels who will retire this year after eight- 
een years service with the company 
Vanderbilt joined the company in 1917 
as a stenographer-clerk in the Cincinnati 
office 


L. A. Boyd Joins Born 


L. A. Boyd has been appointed chief 
engineer for the Born Engineering Com- 
pany, Tulsa, according to Dr. Sidney 
Born, president 

Boyd, formerly chief engineer of 
Texas Natural Gasoline Corporation, 
and a member of the Oklahoma and 
National Society of Professional Engi- 
neers, has an extensive background in 
processing, research, design and develop 
ment. He is known as instrumental in the 
development of gas stripping of natural 
gasoline plants and also was one of the 
pioneers in the use of extensive air cool 
ing in natural gasoline plants 





New Sunray Officers 


Sunray Oil Company has promoted 
men who jomed the organization 


three 

in 1950 at the time of the merger wit! 

Barnsdall, to vice presidencies. The men 

are M. Darwin Kirk, vice president and 

general attorney; Harold W. Manley 

vice president and gas-gasoline manu 
department, and R. E. Foss 


tacturing 
COOLING WATER CONDITIONING . WATER CONDITION! vice president and general superintend 
. ent tor Sunray’s California production 


. 
division 
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Expansion Joint of the Month 


LOW PRESSURE TYPE 
The Figure No 


Corrugated Expansion Joint is used to 


8 Zallea Low Pressure 


absorb vibration and protect machinery. 
Made of stainless steel, this joint is of the 
non-equalizing type and is limited in 
service to 6" maximum axial movement 
and 50 lbs. maximum pressure. Furnished 
with multiple corrugations, it is primarily 
used on condensers, turbines, stage bleed- 
between connected 


ers. pumps, and 


equipment where slight movement and 


Figure No. 8 Type 
vibration occur. Variations of the Figure 
No. 8 design are available in diameters 
and 


medium pressure service. Where trans- 


for low 


up to 30 feet in diameter 
portation limitations prevent shipment 
in one piece, arrangements can be made 
for on site manufacture. These units, like 
all Zallea Expansion Joints, are produced 
without circumferential welds in the cor- 


rugated element. 


.a brand new 4-page folder on all 
Zallea Expansion Joints. Send for your 


copy of Bulletin 351 today! 


Zattea Brotners, 890 Locust Street, 


Wilmington 99, Delaware. 


May, 1951 


WORLD'S 8 LARGEST JOINTS! 


Keeping pace with expanding industrial 
needs, Zallea Brothe 


construction and delivery of the largest 


has just completed 


expansion joints ever built. 


Thirteen feet in diameter, these Zallea Fig- 


ure No. 8 Stainless Steel Expansion Joints, 
totaling 8 in number, are installed in a 
wind tunnel project at Lewis Flight Pro- 
pulsion Laboratory, NACA, Cleveland, 


Ohio. 


These huge joints are installed in the 


A Gulf Publishing Company Publication 


header between the primary and second- 
ary coolers in the altitude exhaust ducts 
which convey exhaust gases from full 
scale thermal jet engines, aircraft engines, 
turbines, burners and other equipment 
undergoing tests in simulated altitude 


conditions. 


These Zallea Stainless Steel Expansion 


Joints are used in air service with a work- 


ing pressure from vacuum to 60 pounds 
at a temperature between minus 50 to 


plus 65 degrees F. 




















it's the 


Cis 


that 
count! 





Top results are insured through the uniform quality of Davison synthetic fluid-type 

cracking catalysts. Years of experience ond research make it possible for Davison to better 
control physical characteristics and maintain chemical purity of their catalysts. Your 
requirements can now be supplied in either microspheroidal (M-S*) or ground 

(DA-1*) form... both available in various average particle sizes. 

The Davison D" also stands for dependability. Likewise, you can depend on Davison 
facilities for the development and production of catalysts for your specific processes. 


*T.M.7.0.C.C 





Progress Through Chemistry 


THE DAVISON CH L CORPORATION 
Baltimore 3, Maryland 


PRODUCERS OF; CATALYSTS, INORGANIC ACIDS, PHOSPHATES, PHOSPHATE ROCK, SILICA GELS, SILICOFLUORIDES AND FERTILIZERS 
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For copies of manufacturers’ literature or more 
NEW EQUIPMENT and information about products described on these 
pages use the coupon below, circling the num- 
ber shown for each item desired. Or write the 


Manufacturers Literature manufacturer direct to address as shown. 


Multi-Contact Thermo-Regulators, and 
H-B Multi-Contact Thermo-Regulators 
with three to 14 operating contacts as 
well as more simple types. Range ex- 
tremities are minus 35° F. to 350° F 


Detergents in Industry 
How solvent detergents provide 
4 benefits in industrial cleaning ap 
plications is discussed in a book- 
let printed by Oakite Products, 150B 
Thames Street, New York 6. The book 
let reports upon the classifications of 
cleaning in which solvent detergents are 
being successfully used: removing oily 
films, smuts, cutting, drawing and 
; stamping compounds from steel in 
Bethlehem Apparatus Company, metal fabrication process, and also gives 
1 Front and Depot Streets, Heller- specific applications 
town, Pa., has developed a large- 
size mercury oxifier and filter to clean 
mercury. With a capacity of 150 pounds Needle Valves ‘ : %Proportioneers, Inc.%, Harris 
it can clean mercury of dissolved base Kerotest Manufacturing Com- 6 Avenue, Providence, R. L, an- 
metals up to 600 pounds a day in 150 5 pany, 2525 Liberty Avenue, Pitts- nounced a new Model 2-47CF 
pound batches. When used in combina- burgh 22, has published a folder (Constaflo Chemical Feeder which they 
tion with the Type H filter it also elimi- describing its line of forged steel, union claim provides positive displacement; is 
nates floating impurities. An electric bonnet Needle Valves for high-pressures equipped with a duplex diaphragm pump 
motor powers a set of paddles which and corrosive services Described valves with two “See-Thru” plastic reagent 
beat the mercury and whip it into a are available in 4%, 4, %, % and %-inch heads, and is driven by a %-hp. motor 
thick spray for several hours. As base ‘%!2€S, for working pressures up to 4000 Recommended delivery range is from 
metal contaminants come in contact with pounds at 150° F., and are available in 1.0 to 15 gallons per hour. Constaflo 
air, they oxidize and form a powder carbon steel, stainless steel 12-14 chrome will draw solutions or slurries from a 
which precipitates as a dry, non-cohesive 4nd in 18-8 mo. stainless steel through- container and force them into a line or 
dust. H filter, based on the gold ad- out vessel under pressures up to and includ- 


hesion principle, removes everything but FOR ADDITIONAL INFORMATION on products and literature mentioned in this section 
Mm _— . write the manufacturer direct or circle item numbers, cut out and mail this coupon. Prompt 


capacity is 250 pounds in ten minutes —rihay - - : 
The oxifer le chumed deetsiaie te” = suggested so that data will be forthcoming without delay. 


manual switch. Unit is welded construc- 
tion, the mercury holding cylinder is 
lined with acid and wear-resistant Lasti- | 
glas. Stands 21 inches high, requires | 
floor space 21 by 36 inches, weighs 250 | 
pounds 
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Please have manufacturers send me, without obligation, additional information 
about items from May, 1951, New Equipment Section whose numbers are 
circled below: 


1 2 3 a 6 7 9 10 1 
12 13 14 15 17 18 20 21 22 
23 24 25 26 28 29 31 32 33 
34 35 36 37 39 40 42 43 44 
45 46 47 48 50 51 53 54 55 
56 57 58 59 61 


Table on Tolerances 
The Babcock & Wilcox Tube 
2 Company, Beaver Falls, Pa., has 
announced the latest edition of a 
table on tolerances for round seamless 
carbon and alloy steel mechanical tub- 
ing, giving permissible variation in di- 
ameter and wall thickness. Designated 
data card, 1150, it refers to cold-drawn- 
unannealed and finished-annealed tubing 
in sizes 87% inches outside diameter, and 
to hot-finished tubing in sizes 95% inches 
outside diameter 


Temperature Control Book 
Catalog Number 18 provides a 
3 useful aid in precise and reliable 
temperature control and regula- 
tion according to H-B Instrument Com- 
pany, 2633 Trenton Avenue, Philadelphia 
25. H-B Thermo-Regulators and Ther- 
mostats may be selected from plus or 
minus 0,0005° F. to plus or minus 0.10° 
F. The equipment described includes | ‘ 
advanced design Quick-Set and Red- 4 City and State___ 
Top Thermo-Regulators, and the H-B PLEASE PRINT OR TYPE YOUR COMPLETE MAILING ADDRESS 


Name 





Company 


Street address__ 














(For additional information or literature che« 
item numbers on mailing oupon page 
or write manufacturer direct.) 
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employing special 


operating cams and rocker bars, the ac 


celeration curve of one feeding head is 
balanced by the deceleratior 


ing 100 psig By 


exactly 
curve of the second teedit head so that 
the resulting delivery from the two dis 
ports manifolded into a common 
! 


charge 
line is smooth and pulsation-free Fee 


rat 1 } 
ate 18 manually ' 


lanism 
1 


adjustable; mec 
box encloses all moving parts in an oi 
bath. Bulletin 1245 Another bulletin 
(1923) describes “Pee Wee” pumy 


Models E and H. This has a maximum 
capacity of only two cc per stroke and 
is designed tor continuous or intermit 
tent feeding of water treating chemical 


solutions and slurries 
up to 50 psig 


Agamst pressures 


Function Plotter 


mpany, Browr 
Wayne and 
wdelphia 44 


Steam Turbine Pump 
Installation and operating advan- 
tages of the TL Bilton design are 
available to steam power users 
with this new steam 
turbine driven model 
according to Byron 
Jackson Company 
Pump Division, P.O 
Box 2017, Terminal 
Annex, Los Angeles 
44. This new addi 
the B-] pump 
e is a combinatior 
standard TL Bil 
ton pump sizes wit! 


Moon 


steam turbines. The 


tron to 


ne ot two 
tw steam turbine 
sizes used have bot! 
the same shait ex- 
tension and rabbitt fit so that one stand 
ard TL Bilton connector and _ shaft 
sleeve is used with all pump and tur 


bine combinations. Space requirements 


own engineers claim it incorporates 
systems, one of which 
the recorder pen while the 
ther motivates the instrument chart, 
driving the chart up and down im re 
sponse to the changes in one variable 
ultaneously with the movement of 
pen in response to changes in a 
md variable. Result of such action 
curve which continuously evaluates 
variable in terms of the other. Labo 
industrial investiga 


mecasuring 


actuates 


y or over all 
ns involving such interdependent non 
facilitated 
according to 


ar variables a greatly 
the Function Plotter 


manutacturet 


Water Softeners 


Cochrane Corporation, Philadel 

+ phia 32, manufacturers of water 
conditioning equipment and steam 
specialties have issued Publication 4530, 
Hydrowen Zeolite (Cation 
Softeners.” Bulletin 


“Cochrane 


Exchange) gives 


Pe eh ae EEE CS 


More Data — and Fast! 


For additional information on New Equip- 
ment items or literature mentioned in this sec- 


tion, use the coupon on reverse side. Or write 


to manufacturer direct at address shown. 


Act today! 


are small and no rigid foundation is nec- 
essary to install the close-couplied unit 
It can be mounted at any angle and is 


said to be compact and light in weight 
Sizes are one and one-quarter to three 
inches with capacities to 600 gpm; heads 
to 320 feet. 


description of the process and field of 
application, showing the advantage 
claimed for hydrogen zeolite softening 
and its relation to the sodium zeolite 
softening process, as well as explana- 
tion of the zeolites themselves and de- 
tails of equipment used in the process 


Industrial Piping 


Crane Company, 836 South Mich- 
10 igan Avenue, Chicago 5, an- 

nounced a new edition of its Pip- 
ing Pointers manual and also offers a 
Piping Pointers film for use in training 
beginners and refreshing veterans in 
industrial piping crews. The manual 
covers the fundamentals of sound piping 
practices in easy-to-grasp, non-technical 
langauge. It discusses the various types 
of valve designs and how each should 
be used, and illustrates and names more 
than 80 kinds of fittings. More than half 
f the manual is devoted to “how-to-do- 
it” features. The Piping Pointers film 
is a 30-minute, 16 mm. sound film that 
dramatizes the mtormation in the man- 
ual. Copies of the manual and free 
showings of the film are available 


Adhesive Signs 


Self-adhesive “Quik-Label” safety 
11 signs are made by W. H. Brady 
Company, 1602 E. Spring Street, 
| Chippewa Falls, Wis., who also manu- 
| facture Quik-Label wire, pipe and con- 
| duit markers. The signs are printed on 
J extra strength cotton cloth with a self- 
adhesive backing. Each message is 
shown in large bold letters on proper 
safety background color and the sign 
is coated with silicone plastic to pro- 
lect it from dirt, grime, and weather 
The signs are easily removed from dis- 
penser cards and quickly applied to 
chosen surface without moistening 
| Some 550 different signs and pipe mark- 
Jers are available 


i 

| Pressure Generator 

| A new “aiROYmetric” pressure 
12 generator manufactured by Mil- 

! ton Roy Company, 1302 E. Mer- 

| maid Lane, Philadelphia 18, is combined 

with a group of specially designed 

simplified controls to develop test pres- 

sures up to 25,000 psi., using ordinary 
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Petroleum Laboratory Finds 
Copper Present in Com- 
mercial Gasoline Samples 


Du Pont’s Petroleum Laboratory at 
Deepwater, N. J. recently checked 
thirty-three samples of commercial 
gasoline for copper content and 
found the element present in seven- 
teen of the samples. The table below 
shows the geographical distribution 
of these samples together with a 
range of copper content observed: 
Range of 

Copper 

No.of No. with Content 
Samples Copper in p.p.m. 
7 2 06 to .12 

06 to 12 


Phila. 
Tulsa 5 
Chicago 8 .05 to .21 
Los Angeles 6 .05 to .13 


Houston r 6 02 to .09 


The analyses were conducted by 
the colorimetric method which will 
detect copper whether it is deacti- 
vated or not. As a result, the data 
do not indicate how many of the 
contaminated samples contained de- 
activator. 











Automotive Technologist 
Specializes in Analysis 
of Engine Operational 

Problems 


Iver T. RoseNLuND, who came with 
Du Pont in 1947, is the company’s 
automotive engine specialist for the 
analysis of operational problems en- 
countered in automotive equipment in- 
cluding farm tractors and heavy-duty 
trucking units. He was formerly Man- 
ager of the Du Pont Road Test Labo- 
ratory which operates a fleet of test 
trucks out of El Monte, California. Mr. 
Rosenlund is available to automotive 
equipment manufacturers, fleet oper- 
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Du Pont Truck Fleet Develops 
Valuable Heavy-Duty Road Test Data 


What would you think of a fleet owner who gave his drivers instructions to 
take a load of gravel on a 208 mile jaunt and to return without delivering the 
cargo? Yet this is what happens regularly to each of six identical semi-trailer 
combinations operating out of the Du Pont road test laboratory at E] Monte, 


California. 


Shown are two of the fleet of six trucks used by Du Pont to make commercial, heavy-duty road octane 
tests. Each truck grosses 26,000 pounds on every trip. The terrain at this point appears rugged. 


In evaluating the performance of 
experimental antiknock fluids prior to 
salenas for consumer use, laboratory 
testing is not enough. That is why Du 
Pont operates a six vehicle, heavy-duty, 








ators and others who wish to make use 
of his extensive experience. 

Mr. Rosenlund graduated from the 
University of Michigan in 1937, with 
a Bachelor of Science degree in aero- 
nautical engineering, majoring in en- 
gine design. He spent the rst few years 
of his career in aircraft engine testing 
and the development of automatic ma- 
chine tools for the manufacture of air- 
craft engine parts. He has been active- 
ly engaged in problems of combustion 
and lubrication of engines since 1939 
when he became a research engineer 
on engine testing for the development 
of petroleum products for the Texas 
Company in its research laboratory at 
Beacon, New York. 

Between 1942 and 1947, Mr. Rosen- 
lund was fuel and lubrication engineer 
for Allison Division of General Motors 
and later joined the Packard Motor 
Car Company in the jet-engine division 
at Toledo, Ohio, as project engineer on 
combustion chamber design and de- 
velopment. 





commercial test fleet under severe over- 
load conditions on the hill and desert 
highways around Los Angeles. 

A typical test might cover as much 
as 35,000 miles. As would be expected, 
much information is developed. In- 
cluded would be information on octane 
requirements; valve life; cylinder bore 
wear and piston ring wear; fuel and oi! 
consumption; and data on sludge and 
varnish deposits. 

Here are some of the interesting 
characteristics of the fleet which travels 
without destination, delivers no load, 
yet brings back highly significant infor- 
mation. 

The six tractor-trailer combinations 
are identical in every way, including 
their 235 cubic inch valve-in-head en- 
gines. The body of each trailer is par- 
titioned to prevent shifting of the 
gravel which is used to weight the 
vehicles. This precaution is necessary 
to maintain a constant load on the tires 
which often are experimental tires be- 
ing service-tested by the Rubber Chemi- 
cals Division of Du Pont. 

The six vehicles always travel in 
convoy. They gross 26,000 pounds 
each. This weight corresponds to a 
sixty per cent overload for the tractor 
rating. With this loading, full throttle 
operation is required over most of the 
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Refinery Calls in Du Pont 
Automotive Specialist to 
Solve Annoying Problem 


Fleet Customer Blamed Trouble 
on Refiner’s Fuel 


An Eastern District customer of Du 
Pont had complaints of engine sludg- 
ing and heavy deposits on intake ports 
and valves from a fairly large fleet us- 
ing its products. As is often the case, 
the refiner’s products were blamed. 

The refiner asked one of Du Pont's 
automotive specialists to investigate. 
He contacted the fleet owner, accom 
panied by refinery representatives. 
Several days were consumed in discuss- 
ing the problems and in examining the 
fleet units and their operational pat- 
terns. 

Both passenger cars and trucks were 
eeulieed, Daily mileages were low 
ranging from 40 to 100 miles. There 
was little prolonged heavy-duty work 
Much of the operation was under con- 
ditions where engines were never com- 
pletely warmed up in the course of a 
day. 

Lengthy round-table discussions 
ended in the conclusion that most of 
the vehicles were subjected to unfavor- 
able operating conditions such as pro- 
longed idling and low output operation, 
with short hauls, frequent shutdown, 





and subnormal operating temperatures. 
These operating conditions, plus too 
infrequent oil change periods, were 
omined to be sufficient to cause the 
crank case sludging and intake valve 
troubles reported. Remedial recom- 
mendations were made and carried out 
to a satisfactory solution of the prob- 
lem. 

From the above it will be seen that 
Du Pont can contribute both knowl- 
edge and experience to the solution of 
a problem in the field. In such matters 
Du Pont will cooperate wherever it is 
feasible to do so. 








Du Pont Offers 
New Blending Calculator 


(AVIATION MIX) 


A slide calculator for easy determina- 
tion of the number of pounds of Du 
Pont Tetraethyl Lead Compound — 
Aviation Mix required for a given 
quantity of gasoline, is available 
- muigh Du Pont Petroleum Chemicals 
Division District Offices. 

The calculator is designed as a time- 
saver for blenders, chemists or others 
engaged in blending tetraethyl lead 
compound with gasoline. 

Convenient in size, 9” x 4%", the 
calculator easily fits into a desk drawer 
or a coat pocket. With it, one can cal- 








Truck Fleet 


test route. The trucks are operated for 
sixteen hours per day. 

The drivers and positions of the 
trucks are rotated daily to overcome 
variations which might be caused by 
differences in driver techniques. Driv- 
ers try to treat all trucks alike even in 
such minor details as braking, shifting 
and accelerating. 

The route presents a normal intercity 
truck route winding through the foot- 
hills and mountains near Los Angeles 
here are steady upgrades at full throt 
tle, rolling downgrades requiring 
closed throttle positions and consider- 
able stop-and-go driving in cities. The 
208 mile course requires an eight hour 
shift per circuit. 

Engines are operated at three-quar 
ter to full throttle approximately seven 
ty percent of the time. Average speed 
is thirty-seven miles per hour—maxi- 
mum is fifty-five. 





| 


Since findings from the operation of 
this fleet are too detailed to be pre- 
sented here, the principal purpose of 
this résumé is to suggest that there is 
considerable value in fleet work of the 
type outlined as a reproducible meth- 
od for investigating Dicomees result- 
ing from fuel variables. 

It is believed that experimental com- 
pounds which show promise in convoy 
operated tests can be released for fur- 
ther proof testing in commercial oper- 
ations with considerable assurance of 
satisfactory performance. The tests al- 
so show that uniformly good perform- 
ance can be obtained by paying close 
attention to maintenance techniques. 

For more complete data on the find- 
ings address your nearest Du Pont Pe- 


troleum Chemicals District Office. | 


Petroleum Chemicals 





culate the pounds of TEL Compound 
required to treat a given number of 
barrels of gasoline to produce concen- 
trations from 0.1 to 4.6 ec. of TEL per 
gallon. 

The calculator is quickly set in one 
operation. 


This extremely handy Du Pont TEL Compound 
(Aviation Mix) Blending Calculator can be sup- 
plied by the nearest Du Pont Petroleum Chemi- 
cals Division District Office. 





LITERATURE AVAILABLE 


The following is a partial listing of free 
Du Pont bulletins, reports, booklets 
and aids available to you. Address re- 
quests to your nearest Du Pont Pe- 
troleum Chemicals Division District 
Office. 


Du Pont Services to the Petroleum 
Industry Serial A-663 


Exhaust Valve Rotation—covers the 
use of mechanical devices to improve 
valve life Serial A-656a Pet. 

Du Pont Gasoline Antioxidants Nos. 5, 
6 and 22—describing their use and 
application for improving gasoline 
storage stability Serial A-513 


The Effect of Hydrocarbon Structure 
on the Road Antiknock Performance 
of Motor Fuels Serial A-505 


Tank Talk—a 52-page pocket-sized 
booklet written for the men who 
actually enter and clean gasoline 


storage tanks Serial A-1134 


QUIND | 


| Better Things for Better Living 
. . . through Chemistry | 
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E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware 
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VMifices: Houston, Texos 
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Wilmington, Del. 
Chicago, ti! 
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IN CANADA: Conodian industries Limited — Toronto, Ontario — Montreal, Quebec 
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Industrial Clothing sae daaahdins 
Shirts, trousers and coveralls ; ew Equipmen a. 
1 made of Union Carbide’s new sta- {For ee eS hg a8. 
ple fiber, dynel, is according to or write manufacturer direct.) 
customer re ports received by Chem 
Wear, Inc., 740 Broadway, N. Y., re- . 
ducing clothing replacements in "acid are of vertical, single tube-pass design 
and caustic plant operations by as much with water falling in a film on the inside 
as 75 percent. These reports and com- surfaces of the tubes. Because the water 
parative tests of dynel clothing versus falls by gravity a good velocity is ob- 
cotton and wool garments in aluminum tained with small quantity and with only 
chloride, zirconium and titanium tetra- one tube-pass, according to information 
chloride departments of Stauffer Chem- from Vogt. Units are usually left open 
ical Company, attest to the fabric’s re- at the top and bottom to allow tube 
sistance to chemicals and to longer wear- side cleaning while in operation. Vogt 
ing qualities reports the manufacturer says the unit will perform its cooling 
Reported to feel like flannel, it is said function even when dirty water is used 
to remain acid and caustic resistant per- 


manently Low-Pressure Valve 





plant air supply in the pump cylinder 

Each _pump develops a discharge pres- §¢ge] and Copper Alloy 

sure ratio range of at least six to one, 

permitting single pump use for applica Lunkenheimer Company, Box 

tions requiring various test pressures 14 360-AA, Cincinnati 14, has avail- 

(Manufacturer will custom build units able two brochures describing 

for applications between 25 psi. and 25, cast steels and copper base alloys in 

000 psi.) The manufacturer recommends valve manufacture. These booklets offer 

the pressure generator for use in hydro- solutions for piping problems and con- 

static testing of boilers, forgings, cast servation of critical materials through 

ings, tubing, etc., or it can be used as a getting maximum service from equip- 

booster pump for maintaining required ment. They deal with the basic problems 

pressures in hydraulic systems. Capac- of metal soundness, porosity, welding, 

ities range from 4 to 405 gph. pressures graphitization, creep strength, new al- 

from 25 to 25,000 psi. with ordinary loys, code conformance and other sub- 

plant air supply. The self-reciprocating jects 

generator pumps at maximum capacity 16 A check valve for low-pressure 
to build up desired pressure in the sys Heat Exchangers application is being manufactured 
tem and stops automatically when a by James-Pond-Clark, Pasadena, 
balance is reached between air pressure ‘Vogt Film Type Heat Exchang Calif. Designated as Series 119, the 
and corresponding hydrostatic test pres- 15 ers, Bulletin HE-?” is offered by valve is based on the firm’s patented 
sure. Double-ball Check Liquid Ends Henry Vogt Machine Company, “Circle-Seal” principle, and is designed 
are non-clogging and self cleaning Louisville 10. These heat exchangers for low-pressure pneumatic or gas sys- 


TANKER OR BARGE 


CHIKSAN MARINE & BARGE HOSE 
LIGHT WEIGHT e EASY TO HANDLE 


With the CHIKSAN aluminum Marine & Barge Hose, dock-to-vessel connections can 
be made by one man in just a few minutes. When not in service, the hose easily and 
quickly folds into a compact unit, without requiring disconnection from the Dock 
Riser. The same hose can be used for both suction and discharge. 


MANY EXCLUSIVE ADVANTAGES 
The CHIKSAN Hose, when used as shown, saves deteriorate rapidly. For the same reason, this 
time, labor and expense, as well as dock space, all-metal hose is not subject to kinking, crush- 
and permits free movement of other equipment. ing or cutting—thus outlasting other hose. 


a 





i eee 





CHIKSAN Marine & Barge Hose, being made of CHIKSAN Marine & Barge Hose can be sup- 
metal, is not affected by severe climatic condi- _ plied in any required length and size, with end 
tions or by petroleum products connections as specified, in either aluminum or 
<P> which may cause other hose to _ steel, for above-surface or underwater service. 
<> 
: NS 

SR) CHIKSAN COMPANY Bock 
te ANI B ARY MPANIE WRITE FOR COMPLETE CHIKSAN CATALOG 
Chicago 3, Ill BREA CALIFORNIA Newoar 


WELL E PMENT MFG. ¢ T a: REPRESENTATIVES 
IN PRINCIPAL CITIES 
SOLD BY LEADING SUPPLY sTORES 
BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES EVERYWHERE 
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WHY STANDARD DP TURBINE DRIVES 
FIT ALMOST ANY APPLICATION 


Here’s a turbine designed by turbine users. It incorporates the features asked for by 
hundreds of operators interviewed in an exhaustive survey. They told General Electric 
they wanted a mechanical-drive turbine that would fit many types of applications— 


continuous process, standby, indoor, outdoor, equipment drive, generator drive, etc. 


The DP answers these varied requirements with special features that are included 
as standard parts. For instance, you get hydraulic governing to meet critical accuracy 
requirements, totally enclosed construction that allows installation in hazardous 
atmospheres, pressure lubrication for dependable, continuous operation. These ad- 


vantages are included at no extra cost—the DP is priced as a standard. 


If you have steam available, the DP turbine can work profitably for you. You'll dis- 
cover how its standard design gives you wide application flexibility, makes possible 
real savings in maintenance costs. The DP’s operating record proves its reliability 


when there’s a tough job to be done. 


F's 

Se , 

i : 
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OUTDOOR INSTALLATIONS—No need to make special PRECISION GOVERNING—aoccurate enough for genera- 
tor drives—is yours with the DP’s hydraulic system. Regu- 
lation is 6 per cent with a 30 per cent range of speed adjust- 
ment. For process governing, regulator control is available. 


modifications when you move a DP out of doors. Totally 
enclosed governing system operating in its own oil atmos- 
phere eliminates possibility of rusting or corrosion. You 
can operate a DP in hazardous atmospheres. Positive act- 

Ask your General Electric representative for full details about 


ing, non-sparking emergency governor protects the DP the DP mechanical-drive turbine, or write for bulletin GEA- 


turbine against overspeed. 4955. General Electric Company, Schenectady 5, New York. 


GENERAL @@ ELECTRIC 
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MECHANICAL- 
DRIVE 
TURBINES 


DEPENDABILITY is built into the DP. Positive lubrication through avuto- 
motive-type bearings adds years to the life of the turbine. Special steel 
nozzle plate, self-lubricating graphite packings, and Monel-sprayed shaft 


are examples of design features that spell reliability. 


APPLICATION FLEXIBILITY As the shaced parts in the 
diagram illustrate, most DP parts are identical on all 
frame sizes and ratings. In this way, you can adapt a DP 
for different job requirements with only minor changes. A 
different nozzle plate gives you a new horsepower out- 
put. A change in governor gears provides a new speed 
range. DP’s are rated from 10 to 1200 HP and 1000 to 
5000 rpm, and with slight modification, can deliver up to 
2000 HP and 10,000 rpm. During a change in plant oper- 
ation, the DP's flexibility will save you money. 
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EASY MAINTENANCE Because most 
changeable on all models, spares can be stocked at low 
cost. A spare parts kit, containing 91 items, can be ob- 
tained with the turbine. This simple method of stocking 
spares lowers maintenance costs and provides protection 
for several DP’s in your plant. All models, regardless of 
frame size, horsepower, or speed ratings, have identical 
shaft height, keyways, and coupling fits. Thus, installation 


parts are inter- 


problems are simplified; you can move these center-line 
supported units from job to job without a custom line-up, 





were selected for the 
new Snyder, Texas, 


Gasoline Plant now 


under construction for . 


SUNRAY OIL CORPORATION 


A N D ASSOCIATE S 


— for Your Next Heater 


They’re 6 Ways Better Installation 


yt Look to BORN 
- HAVE LOWER CONSTRUCTION COSTS 
“PAY FOR THEMSELVES” IN FUEL SAVINGS 
i BETTER OPERATIONAL CONTROL 
i NEGLIGIBLE MAINTENANCE 
EASIER TO CLEAN 
i MUCH, MUCH SAFER 


BORN S2222c~ 
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tems. Cracking pressure is 4 to 8 inches 
water column; the valve “seals before 
the pressure across the poppet is equal- 
ized and will hold bubble tight against 
any back pressure within its rated range 
of 0-100 psi.” Sealing is obtained by a 
poppet with a machined knife edge 
which is impressed into the surface of 
an “O” ring. In operation, the valve 
“will open imstantly when flow starts, 
yet seals absolutely tight to prevent flow 
between units.” 


Liquid Level Gauges 
Bulletin, No. L700, on water level 
17 gauges has been published by the 
The Bristol Company, Waterbury, 
Conn. Float, pressure bulb, pressure, 
uunterpoise, differential pressure, and 
air-bubbler types of liquid level gauges 
for a variety of uses are described, in- 
cluding the measurement and auto- 
matic control of water and other liquids 
and solutions, whether flowing, tur- 
bulent, corrosive, under static pressure, 
covered with ice, or carrying solid mat- 
ter. Applications of the instruments to 
chemical processing operations are in- 
cluded. The bulletin also contains in- 
formation on remote recording and re- 
mote automatic pump control of water 
level with Metameter telmetering in- 
struments 


Flange and Coupling Selector 
A revised edition of the Flange 
18 and Coupling Selector, designed 
by the Nooter Cozporation, 1400 
South Second Street, St. Louis, is avail 
able. In slide rule form, it provides the 
information contained in the earlier se 
lector plus new data. The Flange Size 
Selector lists such relevant facts as the 
of flange, thickness, o.d. of raised 
face, number of holes, diameter of holes, 
liameter of bolts, bolt circle—for Series 
15 and 30 Flanges. The Coupling Selec- 
tor shows average sizes of standard, 
extra heavy, 3000-pound and 6000-pound 
couplings. A pipe standard table is in- 
corporated on the selector, showing 
nominal wall thicknesses for Schedules 
No. 10 to 160 as well as nominal thick- 
nesses and weight per foot for standard, 

extra heavy and double heavy pipe 


Union Check Valves 
Union Check valve, manufactured 

19 by the Universal Valve Company, 
555 Third Avenue, Elizabeth, N 

J., is used in petroleum industry emer- 

gencies caused 

by a faulty an- 

gle or toot check 

valve. Installed 

within a stand- 

ard union at the 

base of a gaso 

line pump above 

ground, the 

valve “eliminates 

suction line leak, 

and maintaims a 

prime until re- 

pairs to the per- 

manent installa 

tion 

made.” 

bodies and spring- 

action poppets are made of bronze, the 








SHOULD normal temperatures rapidly rise 
to a dangerous point things happen fast around highly 
inflammable liquids — in fact, too fast for any fire pro- 


tection system that doesn’t go into immediate action! 
Blaw-Knox Sprinkler and Fog Nozzle Systems do just 
that. Actuated by rate-of-rise thermostats, they hit the 
hot spot with a quenching, cooling pattern of water 
that stops fire in its tracks. And do it with untreated water 
at normal pressures! Glad to give you a preliminary 
survey and estimate costs without obligation. 


BLAW-KNOX SPRINKLER DIVISION 


OF BLAW-KNOX CONSTRUCTION COMPANY 


829 Beaver Ave., N.S., Pittsburgh 12, Pa. 
Offices in Principal Cities 


@ 
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For handling all grades of crude oils at high discharge 
pressures, the Kinney Model HQ Heliquad Rotary Pump 
is in a class by itself. Even under the most rigorous 
operating conditions, this pump has what it takes to 
give faithful, efficient service at lowest cost for repairs 
and replacements. 

TT Durability is designed into the 
Heliquad Pump. The pumping 
rotors are separated from 
each other and from the cylin- 
der walls and heads by closely 
controlled clearances. The 
rotors themselves perform only 
one function — they pump 
liquids smoothly and effi- 
ciently. Hardened steel timing 
gears, in combination with 


Sar 


(- HW ¢) 


- NS - 
GZ 
NU 
anti-friction bearings, drive and synchronize the rotors 
and maintain the factory-built operating clearances for 


long and trouble-free pump life. Where required, pumps 
with renewable head liners are available. 


Send coupon for complete details. 
KINNEY MANUFACTURING CO., 
3596 Washington St., Boston 30, 
Mass. Representatives in New York, 
Chicago, Cleveland, Houston, New 
Orleans, Philadelphia, Los Angeles, 
San Francisco, Seattle, and foreign 
countries. 


KINNEY MANUFACTURING COMPANY 

3596 WASHINGTON STREET, BOSTON 30, MASS. 

Gentlemen: 

Please send Kinney Liquid Pump Bulletin 148. | am interested in 

pumping the following products: 

[] Crude Oils [ ] Road Oils ] Asphalt 

[] tube Oils [] Tor [] Hot Oil (refinery) 
[_] Other products (see letter attached) 


Name 


Research Corp. Engineer: Yes sir. Actual 
operating experience with our Cottrell precip- 
itators shows recoveries as high as 99.6% of 
fluid catalyst. 


Refinery Executive: What about draft loss? 


Research Corp. Engineer: It’s extremely low 
only a few tenths of an inch of water. 


Refinery Executive: Do you actually guaran- 
tee performance? 


Research Corp. Engineer: Absolutely. And 
you can depend on a Research Corporation guar- 
antee because of Research Corporation’s 38 
years experience in electrical precipitation. 


RC 130 
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RESEARCH 
CORPORATION 


405 Lexington Avenue, New York 17, N. Y. 
122 South Michigan Avenue, Chicago 3, Iilinois 
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made of ferrous or non- 
ferrous metals, synthetic or natural rub- 
ber, impregnated cork, or plastic. Valve 
bodies are 144, 1% and 2 inches. No gas- 
kets are required and the valve is easily 
removed from union for quick cleaning 


poppet seat ts 


Rotoblast Machines 


Rotoblast drum cleaning ma 
20 chines, Models ES-400 and ES- 

382, said to simplify and speed-up 
removal of dirt, rust, paint and other 
foreign materials from 30 to 55 gallon 
returnable steel drums and lids, are of- 
fered by Pangborn Corporation, Hagers- 
town, Md. Metal abrasive hurled against 
both the interior and exterior surfaces 
of drums scours the metal quickly, leav- 
ing no chemicals or alkalies to wash off, 
and providing a clean bonding surface 
for repainting. Drums are automatically 
handled during the cleaning operation 
Machines will clean between 40 and 140 
drums and lids an hour, variation de- 
pendable on the drum size. To prevent 
accidents, automatic shut-off valves pre- 
vent any flow of abrasive when the par 
titions.or doors are open. Pictures and 
operation explanations available 


Liquijectors 

Large volumes and high pres- 
21 sures of compressed air and other 

gases with contaminating water, 
free oil, water-oil emulsions and dirt 
are cleaned in a new series of Liqui 
jectors, designed and manufactured by 
Selas Corporation of America, Erie 
Avenue and D Street, Philadelphia 34 
The new Liqui-jectors deliver clean air- 
gas continuously to instrument or pneu- 
matic through specially-pre 
pared liquid-impervious ceramic filters 
Liquids and dirt are ejected automati 
cally. The devices do not have any mov- 
ing parts 


systems 


plate for 
filter 


Gen- 


cover 


Welding Plate 
protective 


An _all-plastic 
22 welding helmet 

glasses is manufactured by 
eral Scientific Equipment Company, 1015 
Packard Building, Philadelphia. The 
cover plate is said to have a work life 
of 1000 hours The manufacturer advises 
that GS 125 plate cuts down production 
costs because it will not warp, crack nor 
pit, but will offer clear visibility and fine 
optical qualities. Standard size 2 x 4% 
inches will fit welding helmets and hand 
shields 
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Stainless Pipe 
“Carpenter Stainless Pipe,” a 
23 folder by Standard Brass & Man- 
ufacturing Company, 705 Milam 
Street, Beaumont, Texas, contains 
Schedule 5s, 10s, 
ules encompass 


and 40s. These sched- 

lightweight pipe for 
jobs involving light walls, middleweight 
pipe for use where pressure or strength 
requirements do not call for heavy walls, 
and heavyweight for application where 
maximum wall thickness and strength 
is required. Folder available 


Worm-Gear Valves 


Worm and gear operated valves 
24 have been added to the line of 
Homestead-Reiser lubricated plug 


valves, manufactured by Homestead 


ADHERES TO 
DOKS + BLANKETS - CEMENT 


ONLY ONE COAT NECDED 


MAARD > SMOOTH - PAINTAB 


EF 
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Valve Manufacturing Company, P. O. 
Box 550, Coraopolis, Penn 

Identified as Figure 502 GW, the new 
valves have the patented “Self Seald” 
construction characteristics of all Home- 
stead-Reiser Valves; port area equiva- 
lent to 100 percent of the area of stand- 
ard pipe; are cast in semi-steel, and 
made in 8, 10, and 12-inch sizes. Ac- 
cording to the company, these valves 
will also be available in cast-steel, full- 
port type to be known as Figure 562 
GW; and in venturi type sizes up to 
14 inches. In the venturi-type these 


Al SHRINKAGE UNDE 
VE TO 1700°F 


EASY ON LABOR + BUDGE 


- 
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BALDWIN-HILL COMPANY 11 787 BREUNIG AVE. TRENTON 2, NEW JERSEY 
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REFINING BOOKS OF THE PETROLEUM INDUSTRY 


To Sarn More ~ Learn ore 


The knowledge gained through years of work and study by some of the most capable men in the 
oil industry is set down in the books listed below. Because it is impossible to carry in one’s head 
all the details of his industry, a well-rounded library of reliable data is a definite asset. Not 
only does it save time, but it often makes his available knowledge of a subject more accurate and 


up-to-date. 


Order some of these books and profit by the experience of others. 


ABRAHAM, Herpert 
Asphalts and Allied Substances (2 Vols.) be $22.00 


ADAMS, ORVILLE 
Elements of Diesel Engineering 5.00 


AgmisTeap, Georce, Ir 
Safety in Petroleum Refining and Related Industries 10.00 


Bapcer & McCase 
Elements of Chemical Engineering 6.00 


Beit, H. S 


American Petroleum Refining... .. ictee ae 


Bennett, H 
Chemical Formulary—Vol. 1 thru 9 (each) 
Chemical and Technical Dictionary 


BerKMAN & EctLorr 
Emulsions & Foams 


Dient, Joun C 
Natural Gas Handbook—clot! 
Natural Gas Handbook—leather 


Ecxman, Donwatp P 
Principles of Industrial Process Control 
Ectorr, Gustav 
Physical Constants of Hydrocarbons 
Vol. 1 
Vol 
\ i ‘ 
Vol 
Exits, CARLETON 
Chemistry of Petroleum Derivatives 
| .. 20.00 
Vol. 2 22.50 
Chemistry of Synthetic Resins 25.00 
Freser & Freser 
Organic Chemistry 10.00 
Gut, Tuomas T 
Air and Gas Compression ‘ . 350 
Compression and Natural Gas Alignment Charts 4.50 


GrauaM, Frank D 

Pumps, Hydraulic and Air Compressors 4.00 
GriswoLp, JoHNn 

Fuels, Combustion & Furnaces 6.00 
Hesse & Ruston 

Process Equipment Design 8.00 


Katicnevsky & STAGNER 
Chemical Refining of Petroleu 8.25 


KALICHEVSKY, VLADIMIR = hes : 
Modern Methods of Refining Lubricating Oils........$ 5.00 
Krncston, Benson M. 
Acidizing Handbook ... 
Kirxsripve, C. G 
Equilibrium Evaluation Charts 
(20 charts to set) 


Kiescupaum, Dr. Emu 
Distillation and Rectification 


Lepoux, Epwarp 
Vapor Adsorption 
Louse, Henry WM 
Catalytic Chemistry ... 


McApams, Wm. H. 


Heat Transmission 


Manret, C. L 


Adsorption 
Nezson, W. L. 

Petroleum Refinery Engineering 
Rostnson, C. S 

Recovery of Vapors 
Rostnson & GILLILAND 

Elements of Fractional Distillation 
SacHAnen, A. N. 

Conversion of Petroleum 
Sace & Lacey 

Volumetric and Phase Behavior of Hydrocarbons 


Scorr, Witrren W 
Standard Methods of Chemical Analysis (2 Vols.) . 


Suerwoop, THos. K. 

Absorption & Extraction 
Specter, Frank K. 

Corrosion: Causes & Prevention 
Tuomas, CHARLEs A. 

Anhydrous Aluminum Chloride in Organic Chemistry. 
TyLer, CHAPLIN 

Chemical Engineering Economics 
Wacker, Lewts, McApams & GILLILanp 

Principles of Chemical Engineering 
Simple Blue Print Reading with Special 

Reference to Welding 


Prices subject to change without notice 


Send Orders to 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608 


HOUSTON, TEXAS 
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face to face dimen- 
sions identical to those of like-sized 
series 15 wedge gate valves; and will 
be designated as Figure 512 GW for 
semi-steel, and Figure 572 GW for 
steel. Reference Book 39-5 


valves will have 


Pumps 

Describing and illustrating a broad 
25 line of general purpose pumps, 

a new bulletin has been published 
by Peerless Pump Division, Food Ma- 
chinery and Chemical Corporation, 301 
West Avenue 26, Los Angeles 31. Peer- 
less Fluidyne pumps are of the hori- 
zontal, end-suction centrifugal type and 
may be driven by electric motors in sizes 
from one-quarter to 150 hp, affording a 
capacity range from ten to 5500 gallons 
per minute. Liquids can be pumped 
against heads up to 260 feet. Two types 
of pumps are offered; a close-coupled 
electric motor driven pump, designated 
“PE,” and type “PB,” a bracket- 
mounted pump for driving through a 
flexible coupling, or V-belt, or flat-belt 
pulley. Bulletin B-2300 


Oil-Chemical Processes 

A 40-page, pocket-size brochure, 
26 “Looking At Lion Oil Company,” 

published by Lion Oil Compariy, 
El Dorado, Ark., describes Lion’s op- 
erations in the oil and chemical indus- 
tries. Part I describes in layman's lan- 
guage the operations involved in the 
manufacture of synthetic nitrogen, nitric 
acid, sulphuric acid and sulphate of am- 
monia. For the technically minded are 
listed the chemical reactions which occur 
in the various processing steps at the 
chemical plant and the catalysts which 
promote them. Part II describes Lion’s 
22,000-barrel per day capacity refinery 
and includes flow sheets and schematic 
drawings of the chemical and oil refining 
plants 


Masonry Blades 

“How to Cut Blade Costs in 
27 Masonry Cutting,” a booklet is- 

sued by Eveready Briksaw Com- 
pany, 1509 South Michigan Boulevard, 
Chicago 5, is intended for use.of con- 
tractors or operators whose profit or 
loss on a job might be determined by 
his knowledge of cutting and material 
facts. For instance, the booklet tells the 
operator how to run simple blade cost 
analysis tests before starting the job; 
and how to determine the correct abra- 
sive or diamond blade to use on each 
different material. 


May, 1951 


Tube-Supported Wall 
y catalog on tube-supported 
for industrial boilers is 
available from Bigelow - Liptak 
Corporation, 2842 W. Grand Boulevard, 
Detroit 2. The catalog describes how 
Bigelow-Liptak walls may be suspended 
directly from boiler tubes with resulting 
savings in steel and erection time. En- 
gineering drawings show typical jobs 
and describe how the enclosure is fast- 
ened to the boiler tubes. Of particular 
interest is the inside spread which shows 
a series of photos of a job being erected 


Expansion Joints 
Zallea Brothers, Taylor and Lo- 
29 cust Streets, Wilmington 99, Del., 
has published Bulletin 351 de- 
scribing the complete line of Zallea Ex- 
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pansion Joints. It gives sizes, dimen- 
sions, suggested applications and other 
technical data on a variety of joints 
from small flexible connectors for use 
on diesel exhaust lines to 30-foot diam- 
ter self-equalizing joints for use in such 
applications as wind tunnels, ete. 


Pump Brochures 
“The Home of Sigmund Pumps” 
contains a description of the fa- 
cilities and organization of Sig- 

mund Pumps Ltd., Terminal House, % 

Grosvenor Gardens, London. Design, 

workmanship and performance of a 


The staggered ar- 
rangement of the 
bubble caps pre- 
vents channeling 
of the liquid on 
the tray. 


TULSA TYPE Bubble 
Towers are BUILT 
RIGHT to accomplish 
the processing function 
required. 


FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 
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- Differential Converter 

New Equipment 
(For additional information or literature check A 
item numbers on mailing coupon, page ; 33 li 
or write manufacturer direct.) transmitter, 
the Differential Con- 
range of high standard equipment M+ fhe Sosseaee by 
pictured as well as the layout of inneaposs- —s 
plant showing the particular thought i Regulator vom 
given to requirements of process and pany, Brown [nstru 
chemical pump production. A second rents Division, Wayn¢ 
brochure illustrates a few representa and Windrim Ave 
tive installations picturing Sigmund nues, Philadelphia 44, 
Pump equipment in operation around r more sitive 
the world 


Black Magic Geves many industrial proc 
31 — te Glove ( ompany, Inc has a continu 
ilwaukee 12, Wis« has per usly adjustable range 


fected a ~ w ary which is im- eed 20 to 0-200 
er ‘ } t z ‘ 4 i¢ } Oo as W it i i 
pe _ us ea tine an ils as. we nches of water (differential pressure) and fluid flow at the metering orifice, 1s con- 
as being resistant to acids, chemicals oa s ft 10-to-1 change of range tinuously balanced by a pneumatic pres- 


compact, 
ghtweight @ 





, s 
corrosives, heat and flame. Black Mag with no change of parts. Field calibra- sure. This pressure becomes a measure 
of the fluid flow and is connected to a 

ww Rae aes a recording or controlling instrument. Ex- 
cording to the company ae Gres ey tremely tast speed of response to rapid 
be used in alkali solutions and as higt need for a water column. Operating on 
as 40 percent ferric chlorid lutions the pneumatic-balance principle without changes in flow is the prime feature 
eaitiied detesleuntion e] : ale sae papal claimed for the system Forged unit 
: mercury, the Differential Converter em body is offered with 750 or 1500 psi 
| weigh-beam system in rating in Type 316 stainless steel or 


plastic not nly withstands rigorou 


tests but remains soft and pliable, ac ange is possible by use of 


tf any 
scale-type weights which eliminate the 


j p an accurate 
Co ser Tubes hich the differential pressure, due to carbon steel 
Re vere Copper l ! 
32 » ; New York 17, has i 
suer ed un il ted brochur lif Cleaning of Ferrous Metals gun cleaning and manual (bucket-and- 
n { Pennsalt’s Special Chemicals De- rush) cleaning of walls and floors. Pro- 
partment, Pennsalt Chemicals cedures include recommendations for 
sion and meat f combating t é 1000 Widener Building, Philadel- Proper cleaners for specialized purposes 
mpany points out ‘ per an phia 7, has issued a service bulletin, 
t i : - of Fer- PH Determinations 


pper alloy restrictions “Heavy-Duty Alkaline Cleaning of 
Metals,” which describes approved Analytical Measurements, Inc 


he impor e of exten sing condenser rous ] . 
ibe life and the booklet explains what methods for alkaline soak tank cleaning, 35 585 Main Street, Chatham, N. J., 
alkaline spray cleaning and alkaline elec- makes a pocket-size pH meter 


Revere has done and is doing in the 
trolytic cleaning, barrel cleaning, steam and companion probe unit which “per- 


uation 


GRATINGS 
FOR EVERY PURPOSE 


Flo.-s . . . Slabs . . . Armoring 


Drain Grates  . Trench You know at a glance with 


Covers . . . Safety Steps. 


For all types of bridges, petro- 
cf a DIAL THERMOMETERS 
industries. Approved by engineers , Rochester 
and widely used all over the © LARGE, EASY TO READ Bees 
country. " 
Write for catalog describing © FAST AND ACCURATE 
sail © RUGGED, STURDY CONSTRUCTION 
. 
* 








designs, advantages, installations, 
and with selection data. CORROSION-RESISTANT STAINLESS STEEL 
35 YEARS MANUFACTURING EXPERIENCE 


KERLOW STEEL FLOORING CO. 
25 Mallory Ave., Jersey City 5, NM. J Send for Catalog No. 17-650, Rochester Manufacturing Co., inc 
38 Rockwood St., Rochester 10, N. Y 


ROCHESTER 7% 


MANUFACTURING COMPANY, INC. 


OPEN STEEL FLOORING 
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THEY'RE WORKING ON 


THE BIG PIPELINES 


WHERE WATER FAILURE 
WOULD STOP EVERYTHING 


A lot of new Layne wells and pumps are serving the big 
inch pipelines,—and more are being installed, The selec- 
tion of these fine water supply systems was based on such 
features as;—basically sound engineering ideas, higher 
overall efficiency, top flight quality,—and their ability to 
handle peak production on an around the clock schedule. 
installed by Layne's own field crews and according to 
Layne’s rigid standards, they will give years and years 
of fine service with little or no upkeep expense. 


Layne is the Nation's greatest organization engaged 
exclusively in the designing and building of modern high 
efficiency well water systems, Layne has made more in- 
stallations than any other firm in the world and is widely 
recognized as being the best qualified for any size job 
from a single unit to a dozen—or even hundreds. If you 
need more water, contact Layne or send for new catalogs 
or bulletins. Address 


LAYNE & BOWLER, INC., GENERAL OFFICES, MEMPHIS 8, TENN. 


WE 


WATER & SUPPLY 


WELLS & PUMPSE 
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PARATE DIVISION 


for the CHEMICAL and 
PETROLEUM INDUSTRIES 


The creation of a separate 
CHEMICAL-PETROLEUM DIVI- 
SION for these two vastly impor- 
tant industries is our recognition 
of the great progress taking 
place in the Chemical-Petroleum 
Field and of the continuous in- 
crease in volume of business to 
National Airoil Burner Company 


from that Field. 


For almost 40 years National Air- 
oil Burner Company has, step by 
step, kept pace with develop- 
ments in the Chemical-Petroleum 
Industries. Now, we take added 
confidence and pride in know- 
ing that we will be even better 


able to serve these industries. 


NATIONAL 


1254 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 


Southwestern Division: 





AIROIL 
BURNER COMPANY, INC. 


Seuth Boulevard, Houston 6, Texes 
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mits instant, on-the-spot pH determina 
tions anywhere.” Completely 
tained with batteries, in a bakelite case 
3x5%x2% inches, this instrument is 
furnished, camera fashion, with an ever 
ready case with novel plastic tubes of 
buffer and KCI solutions. Total weight 
is three pounds. Calome! and glass ele« 
trodes in combination with the sample 
holder in a single polyethylene probe 
unit eliminate need of supports and 
beakers. Combining the sample holder 
with the electrodes is said to protect 
them and requires a sample volume of 
only 0.5 ml. Meter is scaled from two 
to twelve pH, simple adjustments give 


seift-con 


Quimby Pumps 
Rotary Pumps, 
36 


both Screw and 

Rotex types, 
are manufactured 
under the Warren 
Juimby trade name by 
— Steam Pump 
Company, Inc., War 
ren, Mass. Each ts 
available in external 
gear and bearing and 
gear-in-head construc 
tion and either vertical ‘ 
or horizontal. The screw pumps (pic- 
tured) are built in capacities up to 3000 
gpm. and in pressures to 200 psi. on low 
viscosity liquids, and “for practically un- 
limited high viscosity liquids.” Steam 
jacketed if desired. Rotex pumps have 


readings from 0 to 14. Hearing-aid type 
batteries give up to 1300 hours opera- 
tion. One knob control and continuous 
reading features simplify operation for 
untrained personnel, says the manufac- 
turer 


Steam and Liquid Control 

“Steam and Liquid Control Equip- 
37 ment” issued by O. C. Keckley 

Company, 400 Madison street, 
Chicago 6, contains illustrations and en- 
gineering data on precision pressure 
regulators, temperature regulators, float 
valves, water gauges, float boxes, safety 
and relief valves, strainers, etc. Draw- 
ings, layout diagrams, dimensions and 
capacity tables are included 


‘i2 
re 


? ii 


capacities up to 1000 gpm. and pressures 
to 250 psi. Maximum viscosity is 100,000 
Saybolt seconds. A number of rotor 
widths are available for each pump size 
making it possible to get desired capac- 
ity at direct connected motor speeds. 


log 

The C. E. Squires Company, 18502 

Syracuse Avenue, Cleveland 10, 

Ohio, has published a 33-page 
catalog which contains descriptive mat- 
ter on steam and air traps, pressure 
reducing valves, pump governors, pres- 
sure regulators, boiler feed controls and 
temperature regulators. Included are 
data for sizing this equipment, such as 
trap capacity tables, reducing valve se- 
lection charts, and reducing valve ca- 
pacities. 


Measuring Wheel 
Rolatape Inc., Santa Monica, 
39 Calif., makes Model 400 Rolatape, 


a measuring wheel four feet in 





CONTROL BY 
AIR POWER 


... with the Wheelco Pneumatic Capacilog! 
For safety—where electric contactors 
or motors are a hazard—for results—where 
fixed position changes of fuel or 
medium are injurious to your product. 
Get instant indication, permanent 
record and control with the smooth-flowing 
wer of air—get the Wheelco 
eumatic Capacilog. 
Wheelco instrumentality adds safety 
and product uniformity. 


from 10 days to 12 hours” 


HAT’S what one operator says about the 

Oakite Interior Tank Cleaning Unit. And 
that’s not all . . . this versatile unit cuts costs 
from $2000 to $450 cuts clean-up crew 
from 10 men to 4. Rotating nozzles of this 
powerful Oakite Tank Cleaning Unit discharge 
hot Oakite detergent solution at 100 Ibs. pres- 
sure; blast every square inch of surface clean. 
No more hand-brushing, scraping, steaming-out. 


Try Oakite cleaning on your tank cars, ship 
tankers, barges. Write Oakite Products, Inc., 
44C Thames St.. New York 6, N. Y., for 
illustrated circular. FREE! 








Write for Bulletin C2, Wheelco Instru 


an eee “Amy, 
701 W. Harrison Street, Chicago, Illinois. 


wheelco & cre con 


Petroleum Refiner—V ol. 30, No 

















Success Stories 


from ALOYCO's 
Corrosion Clinic 


THE CORROSIVE: acid sludge. 


THE PLACE: Esso Standard Oil Re- 
finery, Baton Rouge, La. 


THE VALVE: ALoyco Figure 1103 
Hastelloy D gate valves. Field tests made 
by The Aloyco Corrosion Clinic clearly 
indicated that Hastelloy D would do the 
job. Problems of fabricating this hitherto 
unmachinable alloy were solved by 
Alloy Stee! Company production men. 
Now Hastelloy valves are used in many 
applications such as Esso Standards, 


Orifice-type test rods exposed in customers" 
pipeline ore studied to determine proper wots 
fication of valve material. 













LL 
a 
THE BACKGROUND: The Aloyca 
Corrosion Clinic is a service to chemi 
| 0 n g e r : cal process engineers who encounter 
= problems of corrosive damage to valves, 
e F Alloy Steel Products Company main# 
i n tains the largest laboratory devoted exe 
clusivel to the “diagnosis” and * ‘treate 
Lad ment’ el pecbleme relating to valves i 
corrosive service. From the results of 
nh 0 r of - i AG 7 laboratory and field testing, it develo 
the specifications for customers’ appli 
’ cations. 

Its success in lengthening valve life o 
corrosive services explains why mo. 
ALOYCO ocorrosion-resistant valves a 
used than any other brand. 

If your plant deals with severe cor: 
sives or must guard against product con 
tamination or discoloration, put you 
problem before The Aloyco Corrosio. 

Clinic. 


ALLOY STEEL PRODUCTS CO., INC. 
1303 West Elizabeth Avenue, Linden, N. 


erst 
is regularly stocked 

) oe Seuieten alone. . Longer Lasting 

a , Like all ALOYCO valves, its depend- Lo 


items -/ yi g\CQ VALE S 


ul 
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exclusively to corrosive applications; 

B. foundry and machine shop facili- 

ties set up for only high alloys; rvice 
pdirvtaraeti sive Se 

cue the di difficult em r in Corr 

tics of the alloys required for corrosive 





services. 
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Chamber Gages 
Jerguson Gage & Valve Company, 
40 80 Fellsway, Somerville 45, Mass., 
are manufacturing a Non-Frost- 
ing Large Chamber Gage, series RLF- 
10 (reflex) or series TFL (transpar- 
incorpo- 
Jerguson 


gage glass 
which 1s 


ent) whicl 
rates the 
patented 

extension 
claimed to prevent 
forming 
wer the vision slot 
and thereby permit- 
ting quick accurate 
level reading of low 
temperature and low 
boiling point liquids 
The manufacturer 


trost trom 


is gage is well 

adapted to the 
of light, 

that 


surge 


says tl 
gag 
gaseous 
tend to 
because 
area at the meniscus 


arger 


re 


Aircomatic’ Welding 

A reprint of “Aircomatic* Weld- 
4l ng of Copper Base Alloys,” by 

Harold Robinson and John H 
Berryman, has been released by Air Re- 
duction Magnolia Company, P. O. Box 
319, Houston. This article encompasses 
1 general investigation into the weld- 
ability of several copper-base alloys with 
the recently developed inert-gas-shielded 
metal-arc welding process. Mechanical 
properties of a few simple welded joints 
with a number of electrode-filler metals 
and several practical applications are 
included. Copies Form ADR 69 available 


free 


IN WIRE-MESH PRODUCTS 


ut JELLUFF vom 


For 70 years we've been weaving Wire Mesh. And a 
good part of that time we have also been making things 
of Wire Mesh for people who find it is cheaper, easier 
and generally more satisfactory to “let Jelliff do it.” 

From big Dipping Baskets to tiny precision filters—from 
fuel strainers to what-is-it gadgets—JELLIFF’s Custom 
Production Department turns out fabricated Wire-Mesh 


products at speed, price and precision that mean lower 
costs and a stronger competitive position for our many 


customers. 


If you buy or make wire-mesh assemblies as components 
of your own products and have not yet had an estimate 
from Jelliff, write today for details. No obligation, even 
if you enclose a blueprint for us to figure on. Address 


Department 16. 
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THE C. O. JELLIFF MFG. CORP. 


oe 


DIPPING BASKETS 
LEKTROMESH 
RESISTANCE WiKE 


SOUTHPORT 


ata a a a a an” 
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WIRE MESH PARTS 
wit CLOTH 
STRAINERS - FULTERS 


CONNECTICUT 


Senn 
seat a 


Fa" aa” 
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Plug Valves 

Nordstrom Valve Bulletin, V-214, 
42 issued by Rockwell Manufactur- 

ing Company, 400 North Lexing- 
ton Avenue, Pittsburgh 8, deals with 
piping, wiring, mounting, and installa- 
tion data for power-operated Nordstrom 
lubricated plug valves and is said to be 
the first complete compilation of tech- 
nical data covering the use of pneu- 
matic, hydraulic and electric operators 
for lubricated plug valves. Included are 
typical piping diagrams, arrangements 
for both sides and top mounted motor 
controls, closing speeds, wiring data, and 
photos of installations 


Viscorator Instruments 

( “88” by the Fischer & 
43 Porter Company, 4030 County 

Line Road, Hatboro, Pa. de- 
scribes Viscorator instruments that pro- 
vide an instantaneous method for deter- 
mining viscosity values for industrial 
processes. Featured is a new develop- 
ment in this field represented by the 
Auto-Sampling Viscorator instrument 
which has a constant differential pres- 
sure regulator as an integral part of its 
design. This provides a constant meter 
sample flow rate (regardless of line 
fluctuations) in a simple self-contained 
unit. 


Portable Torch 


atalog 


An all-purpose portable torch that 

gives prompt heat-up to 2300° F 

and is claimed to be clean, fast 
and efficient, is offered by Liquid Gas 
Equipment Company, Inc., 3600 West 
Imperial Highway, Inglewood, Calif 
The torch requires no pumping, prim- 
ing, pre-heating, blowing out, or wait- 
ing. Fingertip valve has positive needle- 
valve shut-off, the only moving part 
Handle is heat insulated, and weighted 
base prevents tipping. Capacity .91 
pounds propane or butane; ICC speci- 
heations. Comes equipped with coffee 
warmer attachment, tip assemblies for 
broad flame or blast-type flame, auxili- 
ary hose for torch tip assemblies to be 
used up to four feet from the tank. 


Recorder Chart Drive 
A recorder chart drive that 
45 the 


regular instrument air supply 
: as a power sourge is being manu- 
factured by Air Clocks, Inc., Hunting- 
ton Station, N. Y. The air clock, essen- 
tially the same size as conventional 


uses 
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is VACUUM 
THAT’S 99.99% 
PERFECT 


good enough 
for your process? 


T..:: degree of vacuum is easily obtained | 


with the Croll-Reynolds four or five-stage steam jet 


EVACTOR, with no moving parts. Each stage from a | 


technical standpoint is as simple as the valve that turns 
it on. Numerous four-stage units are maintaining indus- 


trial vacuum down to 0.2 mm. and less, and many thou- | 


sands of one, two end three-stage units are maintaining 
vacuum for intermediate industrial requirements on prac- 
tically all types of processing equipment. 

By permitting water, aqueous solutions or any volatile 
liquid to evaporate under high vacuum and without heat 


from an outside source, enough BTU’s can be removed | 


to chill the liquid down to 32° F., or even lower in the 
case of solutions. This is the principle of the Croll- 
Reynolds “Chill-Vactor.” Hundreds of these have been 
installed throughout the United States and in several 
foreign countries. 

An engineering staff of many years experience has 


specialized on this type of equipment and is at your service. | 


Why not write today, outlining your vacuum problem? 


CROLL-REYNOLDS CO., INC. 


17 JOHN STREET, NEW YORK 38, N. Y. 


Chill-Vactor= Steam Jet Evactors Condensing Equipment 
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“ FLORIDIN 
DESICCANT 


The high-pressure dehydration unit here illustrated 
is a property of the United Gas Pipe Line Company 
at Carthage, Texas. It represents thé most advanced 
design, construction, and operating technique; and 
the drying agent employed is FLORITE DESICCANT 
The Stone & Webster Engineering Corporation, who 
designed and constructed the plant, are users of 
FLORITE in various types of equipment, large and 
small, for oil and gas companies and for other 
branches of industry. 


Natural gas, propane, butane, gasoline, air, nitrogen, 
carbon dioxide, refrigeration compounds, all ar 

treated with superior drying efficiency by use o 
FLORITE. Selectively adsorbs 4 to 20% its weight 
of water—is regenerated by heating to 350°F. Write 
for literature, namesof important users in your own field. 


j 1 
FLORIDIY COMPANY 
ALA 
Adsorbents Desiccants Diluen? 


Department E, 220 Liberty St., Warren, Pa. 


239 
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electric units, is readily mounted with- 
in standard circular chart recorder and 
recording controller cases. The manu- 
facturer asserts the new drive realizes 
a need for all pneumatic equipment in 
hazardous locations with the develop 
ment of the air-run clock which elimi- 
nates electric conduit for the many chart 
drives. 


TCC Catalyst Measure 

The Gagetron is an atomic 
46 energy-operated device for meas 

uring catalyst level in a Houdri 
flow catalytic cracking unit, manufac 
tured by Brown Division, Minneapolis 
Honeywell Regulator Company, Wayne 
and Windrim Avenues, Philadelphia 44 
It was developed primarily for catalyst 
level control by Instruments Incorpo 
rated of Tulsa, and is applicable for 
the measurement of all liquid levels and 
fluid densities through container walls, 
eliminating seals, stuffing boxes, etc 
he Gagetron operates on the principle 
that gamma radiations from a radio 
active source vary in proportion to the 
density of any material between the ra 
diation source and a detecting means, a 
Geiger counter 


Packings and Gaskets 
Raybestos-Manhattan, Inc., Pack 

47 ing Division, Manheim, Penn., 
has published “Packings and Gas 

kets” mtains descriptions 


which serv 


ice recommendations, standard sizes, 
standard package descriptions, and 
weights as well as photographs and 
some explanatory material about the 
complete line offered. In the back of 
the catalog are found conversion tables, 
steam table, table of water heads and 
equivalent pressures, a table of circum- 
ferences and areas of circles, tables of 
decimal equivalents and general infor 
mation 


Laboratory Equipment 

Scientific Glass Apparatus Com- 
48 pany, Inc., Bloomfield, N. J., 

makers of laboratory apparatus, 
instruments, chemicals, and glassware, 
have issued “What's New for the Lab- 
oratory,” Number 12, a supplement to 
its other catalogs. A number of new 
items, laboratory clamps of new design, 
a pail and dipper of special rubber-like 
material for handling corrosive chemi 
cals, miniature type pumps, a handled 
beaker, a unique pocket-type thermom- 
eter, and other items are described 


Scaffolding Bulletin 

Bulletin PSS-24, published by The 
49 Patent Scaffolding Company, Inc., 

38-21 Twelfth Street, Long Island 
City 1, N. Y., shows pictorially the advan- 
tages of “Trouble Saver” sectional tubular 
steel scaffolding for maintenance work 
in industrial buildings. Detailed infor- 
mation on erection and dismantling of 
basic units, building up complete assem- 
blies, available frames and components 
and a wide variety of actual applications 
of a special nature are presented along 


with many on-the-job applications 








The Newest Expander <— 


TYPE 


>BY THE OLDEST 





—> ORIGINAL MANUFACTURER 





>OF TUBE EXPANDERS 





A for A. 


“Ee” 
WITH FRICTIONLESS COLLAR 


s and heat exchangers. 





A genera! purpose tube exp 


ideal for avtomatic contro! units. Boll bearing thrust collar eliminates 
mearring and friction on tube ends prod ced by thrust of expander. 


RECESSED COLLARS FOR PROJECTING TUBES | 
CAN BE FURNISHED WHEN SPECIFIED 














A. L. HENDERER’S SONS 


620 MARYLAND AVENUE 
WILMINGTON, DELAWARE 


Write for Bulletin 80-130 








A new line of air-operated mate- 
50 rial handling pumps is manufac- 

tured by Binks Manufacturing 
Company, 3112 Carroll Avenue, Chicago 
12. These pumps, say the manufacturer, 
handle all fluids from thinners, lacquers, 
and paints to adhesive, sound deadeners, 
heavy roofing material, asphaltums, and 
protective coatings of every kind, even 
those containing abrasives. Binks pumps 
deliver materials to the guns under con- 
trollable hydraulic pressure, and the 
high pressures possible make it prac- 
tical to pump many materials consider- 
able distances from supply drum to gun 
according to Binks. They can be used 
to transfer materials from one container 
to another, or for mixing operations 
Bulletin 700 


Portable Oxygen Unit 
A portable model of the M-A-S 
51 oxygen therapy unit has been in- 
troduced by Mine Safety Appli- 
ances Company, Braddock, Thomas and 
Meade Streets, Pittsburgh 8. Capable of 
supplying oxygen needs for one person 
for approximately 90 minutes, this new 
instrument is mounted on a lightweight 
metal frame with a clamp and leather 
handle for ease in handling. The com- 
plete unit consists of a half-mask face- 
piece, pressure regulating assembly, 
flexible breathing hose and a 40 cubic 
foot capacity oxygen cylinder. Bulletin 
CW-6. 


Lens Tissues 

A new, large size, silicone treated 
5 lens tissue and compact dispenser 

is made by American Optical 
Company, Safety Products Division, 
Southbridge, Mass. Designed to keep 
safety goggles clear, clean and polished, 
the tissue is 5x 634 inches in size and 
is packed 800 to a packet; six packets 
to a carton. Silicone treated tissues 
“remove dust, dirt, lint and smears and 
deposit an invisible coating of silicone 
to make each cleaning last longer.” The 
dispenser is of 20-gauge steel, has no 
moving parts and is supplied complete 
with four mounting screws and sturdy 
lock. It allows removal of only one 
sheet at a time 


Silica Removal 
A new folder emphasizing silica 
53 removal by Amberlite deioniza- 
tion has been prepared by Rohm 
& Haas Company, Washington Square, 
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Model-E Pipe and, Bott Machine 


htweight Beaver Model “ 
ver Model A—which = 
leader in the field of 


ripe new low-priced, li 

is a “junior edition” of the heavy-duty 
for the past 20 eIcr been the recognized 
portable = Po bolt machines. 

Although designed primarily for hardware stores and small 4 
contractors and industrialists, BIG a. will find the new Mode 
“E” useful on } requiring extreme ility. 

ao & pipe machine is no better than the service back of it and our 

— of experience in this field, and our reputation for hig 
quality and friendly service, is your best g ot P 


ae E FOR VE E 





WARREN, OH!0O, U.S.A. 


252-300 DANA AVE. 


Latest data and design methods in 
fractional distillation 


Here is a helpful, basic treatment of fractional distil- 
lation principles and practice, thoroughly revised and 
brought up to date to keep abreast of growth and 
developments in the petroleum and synthetic chemi- 
cal industries 


ELEMENTS OF 
FRACTIONAL DISTILLATION 


By ROBINSON and GILLILAND 


Massachusetts Institute of Technology 
Third Edition, 267 pages, illustrated, $7.00 
“Prices subject to change without notice” 





This sound, introductory treatment covers the analysis of 
distillation problems from the standpoint of physical chemistry 
It presents qualitative aspects from the standpoint of the 
Phase Rule and deals with the mathematical analysis of 
rectification and its application to still design 


Quantitative aspects also are covered, and a number of 
carefully selected examples are given of the application of 
principles to standard industrial distillation problems, includ- 
ing those of the petroleum and synthetic chemical industries 


Send orders to 
THE GULF PUBLISHING COMPANY 
P.O. BOX 2811, HOUSTON, TEXAS 
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QUICK 
Tube Servicing 


BOOSTS 
PRODUCTION 


PRODUCTION CHART 


You can save dollars and days . . . put 
roduction back on stream faster... 
a. Wilson Tube Cleaners and 


ube Expanders for rapid tube 
servicing. 
Wilson EP Air Motor—to © with 
a wide variety of cutter hea ickly 
removes even the toughest de- 

its in boilers, heat ex 

stills, oil heaters and transfer lines. 
The EP Cleaner has extra power for 
heavy work. It keeps air consumption 
at a minimum by its exclusive auto- 
matic valving of the driving air. Spe- 
cial ge light-blade construction 

2 smooth 4 flow of power plus 
high te torque. 


Wilson Tube Expanders make rollin 

of new tubes... rerolling of ol 

tubes . . . quick and easy. ne ate 

cision-manufactured tube expanders 

insure solid seating. They are available 

in all sizes, flaring and non-flaring 

TW.781 
SEND FOR 48-PAGE BULLETIN 
ON COMPLETE WILSON TUBE CLEANER LINE 
TUBE EXPANDER CATALOG 
A single request brings both 

THOMAS C. WILSON, INC. 21-11 44TH AVENUE, LONG ISLAND CITY 1, M.Y. 

CABLE, “TUBECLEAN”, NEW YORK 


WILSON TUBE CLEANERS 


WILSON-DUDGEON TUBE EXPANDERS 











New Equipment 


(For additional information or literature check 


|} item numbers on mailing coupon, page 223, 
or write manufacturer direct.) 
Philadelphia 5. It is designed to help 
FFI Cl FN CY the power plant engineer and the chem- 
ical engineer generally to evaluate the 


usefulness, applications and recom- 


iINnsU LATE D mended layout of ion exchange systems 


to provide water practically totally free 


ed | PI NG from hardness, carbon dioxide and silica. 
Text explains what results may be ex- 
pected from Amberlite Monobed (single 


an SYSTEMS bed) as well as multiple-bed systems; 
" * 





describes how deionization works; and 
suggests typical uses in the process and 
power industries. Title “Zero Hardness 
by Amberlite Deionization.” 





| Steel Casting 
“The Steel Casting Industry,” a 
54 booklet published by Steel Found- 
rs’ Society of America, 920 Mid- 
land Building, Cleveland 15, and in- 


tended to serve primarily as a guide for 


engineers, management executives and During the last two years, over 


lents, has been made available again 


e booklet uses graphic case history | 3,000,000 sq. ft. of refinery in- 
xamples to demonstrate the versatility, , 
trength and dependability reflected by sulation has been PROTECTED by 
el castings performance. Emphasis is 
1 production economy and adaptability 
to complex design 1 urements 


| 


Valve Data 
“Valve Values,” a sales and serv- 

55 ice publication of Edward Valves, WEATHERCOAT 
Inc., East Chicago, Ind., contains 

a table of welding and specifications for 


Edward cast steel valves, diagrams of . a 
It is the accepted protective coat- 


: 
straight bevels for pipe wall thicknesses, 
Sc Gwi liagrams of U-bevels for pipe wall thick ing in the refining industry be- 
nesses, and an article, “Welding Stand- 9 9 ry 


° 
rdization,” by L. H. Carr, research and it— 
ta your ardization,” by L. H. Carr, research and | ¢guse it 


ngineering director of the company. | 


The welding end specifications is a ref- | 
BEST CHOICE erence table developed from specifica- oS TROWELS EASILY — 
tions of the American Steel flange 
standard B l6e of 1939, the ASA B 31.1 @ DRIES UNIFORMLY — 
, ‘ 1951 Code for Pressure Piping, the 
When you have an insulated ASME Power Boiler Code of 1946 and 


Pipe Fabrication Institute Standard 
Piping proble m, remember that ESI, 1948. It is designed for handy desk 


@ STAYS FLEXIBLE YET TOUGH 


only the best will give you top reference 
Also Try — 


MASTIC WEATHERCOAT—<a new 
ready-mixed product for easy 


ALL the advantages necessary Spray Gun 
to full-efficiency performance 


of your system. That means 
Ric-wiL Prefabricated Insu- void-filling scratch coat. 
lated Piping 
; Ask for specifications, data, 
Ric-wiL provides (1) top- ent put o FACTS. 
efficiency system engineering, 
2) fast, economical installa- a 


tion, (3) the right protection | AMERICAN BITUMULS COMPANY 
| 200 BUSH STREET . SAN FRANCISCO 4, CALIF. 
Washington 6, D. C. « Baltimore 3, Md. « Perth Amboy, 
N. J. +» Columbus 15, O. « St. Lowls 17, Mo. 
Baton Rowge 2, La. - E. Providence 14, ®. 1. 


THE RIC-WIL COMPANY Sen jven 23, Puerto Rico + Mobile, Ala. 


CLEVELAND, OHIO In the West 
STANCAL ASPHALT & 
Ric-wr Schori Process Division, Ferro- BITUMULS COMPANY 
PREFABRIC ATE 56 Co. Corporation, 8-11 43rd Road, | 200 8USH STREET . SAN FRANCISCO 4, CALIF, 
are ; Long Island City, has developed Los Angeles, Calif. - Oakland |, Calif 
ATED PIPING Portiond 4, Ore. + Seattle, Wash. + Tucson, Ariz, 


and insulation for the job. 


a special spray equipment that sprays | 
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two solutions at the same time. The gun 
was developed to handle materials that 
are stable in themselves but that cure 
quickly when mixed with other materi- 
als. Formulations can be sprayed that 
will be tack-free in ten minutes. The 
Schori unit uses two pots and a spray 
gun with two nozzles, an arrangement 
that keeps the solutions separated until 
they are mixed “externally” as the ma- 
terial is atomized. This method permits 
longer pot life 


Computer Selects Alloys 
pocket-sized 
tells which non-fer- 
steel alloys to 
situations 1s of- 


A handy 
57 that quickly 

rous or stainless 
use for 142 corrosive 
fered by the H. M. Harper Company, 
8200 Lehigh Avenue, Morton Grove, Ill 
The computer is printed on paper board 
and operates like a slide rule. The inner 
member is moved to line up the corro- 
agent with a large arrow. A window 
rates 13 non-ferrous and stainless 
alloys excellent, good, fair or 
not good for this agent. This computer 
helpful in the choice of substitute 
materials when the non-ferrous or stain- 
alloy usually used is unavail- 


computer 


sive 
then 
steel as 


18 


less steel 


able 


Trackmobile 

A brochure picture story on the 
58 I'rackmobile is available from 
Whiting Corporation, Harvey, Ill. 
Trackmobile substitutes pounds of 
hydraulic power in place of mass and 
weight alone, it operates on the track 
or ground, weighs only 6000 pounds yet 
develops a draw-bar pull equal to that 
of larger conventional plant locomotives 
use of hydraulic jacking. The 


rhe 


through 


Trackmobile raises the coupling of the 
car just enough to transfer some weight 
onto the Trackmobile, developing 
needed adhesive force. Has wheels for 
track travel and rubber tired wheels 
for ground operation which are hydrau- 
lically retracted when machine moves 
onto the track. Flexibility prevents bot- 
tling up after completion of hauling job 


Roller Conveyors 


Spark-proof portable conveyers 
59 for use in munitions plants, paint 
factories, or other set-ups where 
explosive dust or fumes create hazards 
are manufactured by the Samuel Olson 
Manufacturing Company, Bloomingdale 
Avenue, Chicago 47. The frame is steel 
with hard maple rollers and hard maple 
sideguards which extend about an inch 
beyond the frame and over the rollers 
Materials moved on the conveyor can- 
not strike the steel frame and cause 
sparks. The rollers are fitted with hexa- 
gon shafts equipped with ball bearings; 
brass ferrules at the ends of each roller 
are said to prevent splitting. Heavy 
duty type casters, ball bearing wheels, 
ball bearing swivels, and wheels with 
rubber tires are other specifications. 
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Colitornie; Research 


The rapid development of 
necessitated a revision of the ori 
1933. The newest practice in ~ = 
acid, ——— lead, octane —- 
detail > preomnt emphasis on ail 
oo hy su. 


pressing problems of national defense 
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Chemical Refining of Petroleum 


By VLADINUR A. KALICHEVSKY 
Secomy-Vacuum Corpn. 
y ~ My of Modern Matheds of Refining Lubriceting Oils” 


end BERT ALLEN STAGNER, Ph.D. 


Chemist; 
Member, r-— of Chemical § 5 
Formerly: Supervisor Chemical _——- < Union 

Fellow, Mellon Institute of Industriel 
American Chemical rear Monograph, No. 63 

Second Edition, Revised and Enlarged 
petroleum 
al volume published in 
to Spatneet —_ — 

etc., 
bE of “his vitally 
ject makes this book a particularly timely one 
especially since the petroleum i - today 
of refining capacity than of crude production. For this reason 
technical imgroversente are of the utmost importance for the 
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550 PAGES. ILLUSTRATED. 


Patent. 
Indices 


SEND ORDERS TO 


P.O. BOX 2608 





ged Similar Shi. idditionel 
al- sy on Petroleum 
Author, 

PRICE—$8.25 


“Prices subject to change without notice” 


THE GULF PUBLISHING COMPANY 


tary List of United 


Suocial Tables 
Subject 





HOUSTON, TEXAS 








May, 1951 


A Gulf Publishing Company Publication 


Absorber built for a 
West Texas repressur- 





. 
New Equipment 

(For additional information or literature check 

item numbers on mailing coupon, page 223, 

or write manufacturer direct.) 





Gratings, Treads, Linings 


A concise, factual bulletin giving 
60 full details on riveted and welded 

types of open steel grating for 
walkways, platforms and similar appli- 
cations, also on numerous types of 
open steel stair treads, can be obtained 
from Wm. F. Klemp Company, 6621 
South Melvina Avenue, Chicago 38. The 
various types and designs of gratings 
and stair treads, also types of tread 
nosings, are fully illustrated, accom- 
panied by detailed drawings which in- 
clude all dimensions of openings, spac- 
ings and sizes of members. The bulletin 
also gives practical information on two 
types steel reinforcement mesh ex- 
tensively used for ganister or concrete 
protective linings of cylindrical vessels, 
such as fractionating towers or crackers. 


Refinery Products 

The mechanical goods division, 
61 United States Rubber Company, 

Rockefeller Center, New York 20, 
has published a new catalog containing 
engineering data on the division's line 
of oil, gasoline, liquefied petroleum gas, 
water, steam and air hose used in re- 
finery operations, Given also are data 
on its various types of packing materials 
and expansion joints. A section is de- 
voted to its new Uscolite thermoplastic 
pipe, the chemical resistance of which 
makes it particularly suitable to refineryy 
wo rk 


oi 


SUPERIOR- eer Ly % by 90° froctionating tower for 
inery 


fast Texes ref 


Superior IS Superior 





and cust specifications 
UPERIOR skill. 


Leaders of the industry have grown to rely on the SUPERIOR 


attention and highly skilled workmanship. 


We can do YOUR job too! 


SCRUBBERS - HEAT EXCHANGERS 
FRACTIONATING TOWERS 
RETUBING OF HEAT EXCHANGERS 





API-ASME 
AND ASME CODE 


CERTIFIED bY 
NATIONAL BOARD 
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BOOKS of Current Interest 


Review and Comment for the Process Man 


Liquid Extraction 

Liquid Extraction, Robert E. Treybal, 
McGraw-Hill Book Company, Inc., 330 
West 42nd Street, New York 18, $7.50 

A seemingly complete review and or 
ganization of subject matter related to 
unit operation of liquid-liquid extraction 
Physical chemistry of liquid-liquid equi 
libria, prediction of equilibria, thermo 
dynamics of nonideal solutions, choice 
of solvent, diffusion in liquids, theoreti 
cal discussion of mass transfer, design 
of extraction description of 
equipment and operating characteristics 
and a brief review of important modern 
chemical processes using liquid extra 
tion, being among the matters discussed 

Suggested by McGraw-Hill as a basis 
for formal teaching because of compre 
hensive coverage of subject which has 
been rather ignored by publishers t 
this time 


systems, 


Chemical Lime 
Chemical Lime Facts 
sociation, Fifteenth 
Washington 5, D. ¢ 
« ypies 
Written 
chemical 
industries, and 
reference material, the 
into two main 
Discussion of 


National Lime As 
Street, N. W 


Compiimentary 


975 


chemists and 
engineers in consuming 
intended for permanent 
bulletin is divided 


expressly ior 
lime 


sections 
many diverse chemical 
lime divided into the following 
categories: metallurgy, pulp and paper, 
chemicals, water treatment, sewage- 
trade waste treatment, ceramic products, 
building materials, protective coatings 
food and food by-products, and miscel 
laneous uses 
Technical data section on principal 
chemical and physical properties of lime, 
including data on solubility, pH, strength 
suspensions, specihc vents, crys 
structure data, and neutralization 


uses, 


of lime 
talline 
value 5 


1. G. Farben Review 
Studies m Synthetu 
(PB 101 870), Ottice of 
U. S. Department of 

ington 25, D. ¢ 
Treasurer U. S 

A report 
Department's 
Office, is a 
development of 
carried on by I. G 
High-Pressure Experiments, 
in 1924 and culminating in World 
II developments 

Included is a description of the chl 
rine method of lubricant-oil synthesis, 
giving the percent yields of various oils; 
a discussion of the paraflow synthesis 
and its application to lubricant oils with 
solidification points from minus 10° to 
minus 30° ¢ and a review of the syn 
thesis of lubricant oils from propylene 
by polymerization with AlCl. Properties 
of propylene oils are given, as well as 
results of engine tests 


Lubricant Oils, 
Technical Services, 
ommerce, Wash 

50 cents, payable 

prepared by the Defense 
Central Air Documents 

description of studies of 
synthetic lubricant oils 

Farben’s division of 

beginning 


War 
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Screwed Fittings 
Standard Malleable-Iron 
Screwed Fittings, 300 Pound, B16.19-1951, 
American Standards Association, 70 
East 45 Street, N. Y. 17, Free 

This is companion to a document of 
the same title, 150 Pound, Bl6c-1939 
volume. The 300-psi. fittings are used 
primarily for very severe piping applica- 
tions in the petroleum industry; for oil 
and gasoline lines; for railroads, ships, 
and diesel engines; and for steam at 
high pressures Pressure-temperature 
ratings are listed, dimensions for 
elbows, and crosses, center to-end 
dimensions of 90-degree elbows and 
tees, and dimensions of couplings, re- 
ducing couplings, caps, street elbows, 
and return bends 

This standard was 
committee organized 
Standards Association procedure and 
jointly sponsored by the American So- 
ciety of Mechanical Engineers, the Man- 
ufacturers Standardization Society of 
the Valve and Fittings Industry, and the 
Air Conditioning Contractors National 
Association 


American 


also 


tees 


developed by a 
under American 


Research Findings 

Research on Occurrence 
Petroleum, Volume IV, 

McNally, 
50 West 


Fundamental 
and Recovery of 
Research Projects, ] A 
American Petroleum Institute, 
50th Street, New York 20, $6 

The new volume is a compilation of 
data resulting from a series of eight dif- 
ferent investigations conducted by Amer- 
ican Petroleum Research Projects 27, 
37, 43, and 49 during 1948 and 1949, Vol- 
ume also contains 20 papers which give 
results of several projects, most of 
which have been published from time to 
time. The volume compiles all this data 
into convenient reference torm 

The projects on fundamental research, 
sponsored by the Committee on Re- 
search of the Board of Directors of the 
Institute, are directed by research ad- 
committees and are financed by 
private subscription. Copies of the 1943, 
1944-45, and 1946-47 volumes also may 
be obtained through McNally 


visory 


Petroleum Production 
Gas Production, Engineering 
Committee, Interstate Oil Compact 
Commission, P. O. Box 3127 State Capi- 
tol, Oklahoma City 5, $2.75 

This book is an introductory guide 
to production techniques and conserva- 
tion methods and gives in lucid manner 
and straightforward, easy language the 
important facts essential to maximum 
utilization of petroleum resources 

Critics say the volume is technically 
accurate and thoroughly comprehensive 
of its subject matter. Text has been 
written for understanding of layman 
as well as technician. Contains illustra- 
tions, charts, graphs and tables to sim- 
plify explanations of the processes used 
to recover petroleum 


Oil and 


Quality Control of Materials 


American Society for Testing Materi- 
als Manual on Quality Control of Materials 
(STP No. 15-C), 100 pages, oj M, 
1916 Race Street, Philadelphia 3; $1.75 
per copy 

Replacement for ASTM Manual on 
Presentation of Data, the new manual 
is organized into three parts. The first 
division represents a revision of the 
main section of the former manual, and 
discusses the application of statistical 
methods, condensation of 9 observation, 
and concise presentation of information 

Section two discusses the problem of 
presenting limits to indicate the uncer- 
tainty of the average of a unique sam- 
ple of 9 observations. It also suggests a 
form of presentation for use in ASTM 
reports and publications. Working rules 
are presented regarding the number of 
places to be retained in computation and 
presentation of average, standard devi- 
ations, and confidence limits 

Part three presents formulas, tables, 
and examples useful in applying the 
control chart method of analysis and 
presentation of data. This method re- 
quires that the data be obtained from 
several samples or be capable of subdi- 
vision into subgroups on the basis of 
relevant engineering information. 


inform Your Employes 


On Our Toes, (a slide-motion film) Oil 
Industry Information Committee of the 
American Petroleum Institute, 50 West 
50th Street, New York 20, any conumit- 
tee district office, or the Western Oil 
& Gas Association, Los Angeles. $25 
plus shipping charges 

“On Our Toes,” a new slide-motion 
film aimed at informing the oil employe 
of the industry's current position, poimts 
out why the oil industry will be capable 
of meeting military requirements 
promptly—if circumstances do not re- 
strict their basic freedom to adjust op- 
erations according to demand 

The film employs a new technique of 
partial animation, giving the effect of 
both slide and motion picture projection 
Black and white, and running 13% 
minutes in length, it requires only a 
standard 16 millimeter sound projector 
for showing 

Competition creates productive vigor, 
says the film, and accordingly, compe- 
tition should be retained or disturbed as 
little as possible. It contains a recording 
of a speech by Secretary of Interior 
Chapman who said he would guard 
competitive relationships among the 
units of the oil and gas industry during 
the present emergency to the end that 
they would emerge in a healthy state 
for peacetime operation 


Gray Iron Coatings Manual 


Metallic and Non-Metallic Coatings For 
Gray Iron. C. O. Burgess, Gray Iron 
Founders’ Society, Inc.. 210 National City 

East 6th Building, Cleveland 14. $1.25 
to members; $1.75 to others 

A new 76-page manual describing 
practical methods of applying all known 
types of coatings to gray iron castings 
contains 45 illustrations of coated cast- 
ings. Suggestions are included for im- 
proving product appearance. A complete 
bibliography on each coating process is 
part of the manual, as well as a list of 
manufacturers experienced in coating 
application. 
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for long-term exposure at 


650 F. to 850 F. 


take a Closer Look 


MECHANICAL 
PROPERTIES 


In apparatus where tubing must 

withstand high internal pressures at elevated 

temperatures, mechanical properties of the tubing-steel 

are important determinants of wall-thickness and size. 
Evidently, any lasting improvement in the physical 
properties of a given steel will allow the designer a greater 
latitude in the selection of tubing, with 

possible advantages in the reduction of weight and cost. 
Croloys 214, 5, and 7 have long been popular 

in the fully annealed state for normal 

service conditions up to 1250 F. Now it is 

established by recent B&W tests that the increased 
mechanical strength obtained by normalizing and tempering 
these alloys is substantially unaffected by long-term 
exposure to temperatures up to 650 F.; and that Croloys 5 
and 7 maintain these improved properties 

even at temperatures up to 850 F, 

Complete details of the tests are covered by 

Alloy Letter No. 265, available on request. 








THE BABCOCK & WILCOX TUBE COMPANY 
Executive Offices: Beaver Falls, Pa. 


General Offices & Plants 
Beaver Falls, Pa. —Seamiess Tubing; Welded Stainiess Stee! Tubing 
Alliance, Ohio—Welded Carbon Stee! Tubing 
Soles Offices: Beaver Falls, Po. * Boston 16, Mass. * Chicago 3, Ill. * Clevelond 14, Obie * Denver, Cole. 
Detroit 26, Mich. * Houston 2, Texes * Los Angeles 15, Calif. * New York 16,N.Y. © Philedeiphic 2, Pe. 
St. Lovie 1, Mo. * Son Francisco 3, Calif. * Syracuse 2, N. Y. * Toronto, Ontorio * Tulsa 3, Oklo. 
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About EQUIPMENT and 
SERVICE Suppliers 


is New Executive 
For Cooling Tower Institute 


Cooling Tower Institute has an 
nounced the appointment of W \ 
Shoudy to executive 
manager as a further 
step im its water con 
servation program. 

Shoudy is a gradu 
ite of Stevens Insti 
tute of Technology, 
serving on its facul 
ty tor emht years 
and on the Colum 
bia University School 


Leisenring Named Sales Manager 


H. D. Leisenring has been appointed 
sales manager, Pacific Coast area, by 
the Meter Division of the A. O. Smith 
Corporation. Leisenring has .over 20 
years experience in engineering and 
sales of service station pumps and petro- 
leum meters, and formerly was sales 
manager of the Pittsburgh Meter Com- 
pany. He will headquarter in Los An- 


of Mechanical Engi NEW WORTHINGTON PLANT—The Succasunna Works of the Worthington Pump and Machinery 
neering faculty for Corporation will be a non-combustible, one-story, unit-type building, measuring 80 x 200 feet, 
14 years. At Colum and will be used in the manufacture of vertical turbine pumps. Water supply for the fire-protecting 
bia he began a con sprinkler system will be furnished by just such a pump and in addition, office space will be air- 
sulting practice Shoudy conditioned by Worthington equipment. Building will contain several bridge-type traveling cranes 


which he has con and will be used primarily for warehousing and 


ly work. An engineering room, a test stand 


tinued since that time for simulating field conditions to check mechanical and hydraulic phases of equipment, and a 
In addition he has had twelve years 35,000-square-foot macadam loading erea will be feat: of the finished plont. it is being 


industrial service with such companies established to serve the orea east of the Mississippi River as well as customers abroad. 








as Brooklyn Edison Company, J. G ke eee 
White Engineering Corporation, Amer 

un Sugar Refining Company, and Proportioneers Add Engine Firm 
thers. His office will be at Basking %Proportioneers, Inc.%, Providence, 
has acquired Synchro-Master 


Ridge, : 





Serving Perfectly + A Wide Variety of Duties 


A Flexible Performer 
Wherever Liquids are Used 


TYPE-GGU 
Aurore Side 
Suction Centrifuge! Pump 


Discharge may be at any 
of eight positions. Only 
the pump end need be of 
special metals to handle 
corrosives. Combines nu- 
merous quality features for 
extra years of service. Write 
for Bulletin 107-M. 











Company, Seneca Falls, N. Y., and will 
operate the business as its Synchro 
Master Division. Sales and production 
facilities will be located in Providence 
Key personnel of the Synchro-Master 
Company have joined %Proportion- 
eers% and will manage the new division 
which will produce Synchro-Master 
units, a mechanical differential for in- 
ternal combustion engines 


Pacific Pumps Names Brown 
Los Angeles Sales Engineer 

W. E. Brown will succeed J. W. Mc- 
Cormick, recently transferred to New 
York, as Pacific Pumps, Inc., Hunting 
ton Park, Calif., sales engineer in the 
Los Angeles district 

Brown holds a mechanical engineering 
degree from lowa State College at 
Ames, and has been employed in vari- 
ous engineering capacities since his 
graduation in 1941. He specializes in 
engineering design and sales engineering 


Campbell and Sutherland 
Given Borg-Warner Promotions 


Appointment of G. E. Campbell as 
assistant works manager and of Donald 
4. Sutherland as industria] sales man- 
ager has been announced by Pesco 
Products Division of Borg-Warner Cor- 
poration 

Campbell formerly was manufacturing 
consultant in the central offices of Borg- 
Warner in Chicago. He also has held 
executive posts with A. O. Smith Com 
pany. 

Sutherland previously was Pesco’s in 
dustrial relations manager. Previously 
he was the division's eastern sales man- 
ager for industrial products. E. J. Foltz, 
previously Sutherland’s assistant, has 
been named industrial relations manager 
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BLAW-KNOX 


ELEC TROFORGED 


GRATING & STAIR TREADS 


BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 
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Rockwell Strengthens 
Nordstrom Sales Staff 


Gottwald 
Barnett 


Matheson 
Bush 


Four personnel changes in the sales 
force have been announced by Rock- 
well Manufacturing Company, Division 
of Sales, Meter and Valve. 

E. E. Matheson, general sales man- 
ager for the northern California area, 
will move to Oakland to assist factory 
management by acting as liaison be- 
tween production, engineering and 
sales 

H. Gottwald, who has been with the 
organization since 1928, has been named 
general sales manager for Nordstrom 
valves 

R. R. Bush, new Oil Field Products 
sales manager was employed by The 
Texas Pipe Line Company before join- 
ing Rockwell in 1934. He has been a 
special representative for Nordstrom 
valves 

O. W. Barnett will be sales manager 
of warehouse and jobber sales. Last year 
he was first appointed gas products sales 
supervisor in the Tulsa area and later 
manager for the Nord 


assistant sales 


strom Division 


Bird-Archer Consolidates N. Y. 
Office with Philadelphia Plant 


Engineering, sales and service offices 
of The Bird-Archer Company were 
moved from 400 Madison Avenue, New 
York, to 4337 North American Street, 
Philadelphia, which is the company 
plant site. The transfer was made so 
that manufacturing, laboratory, sales and 
service facilities would be under one 
root 

Executive and New York district sales 
offices will continue at the Madison 
Avenue address. Water samples, pur- 
chase orders and correspondence per- 
taining to sales, service and other tech- 
nical matters will be handled at Phila- 
delphia. 


Timken Bearing Appoints 
Reeves Director of Sales 


Paul Reeves, a native of Dover, Ohio, 
has been appointed director of sales for 
The Timken Roller Bearing Company 
A company employe since 1929, Reeves 
is an alumnus of the company engineer 
ing training course and has served as 
sales engineer at the Chicago office, in- 
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Towneoshom 


With NEW 


| JERGUSON 
VALVES 


For Instrument Piping 
and General Use 


OU can make tremendous time 

and cost savings with this com- 
plete new line of Jerguson Valves 
for Instrument Piping and General 
Use. 
Threaded connections are reduced 
from 10 to 4, for these valves com- 
bine unions, nipples, reducers, el- 
bows, tees, valve, and drain valve 
in one space saving unit, One valve 
replaces the multiple set-up of valves 
and connections formerly used. 


Nine different styles with or 
without union outlet, as well as off- 
set and jacketed valves 


Features available include safety 
shut-off ; double-seating stem for re- 
packing under pressure; regular or 
quick-<c losing stem and lever; re- 
grindable and renewable seats; 
pressure bleeder valve and test gage 
connection ; outside screw and yoke 
when desired ; throttling stem when 
desired. 


Write for full details 
loday. Ask for Data 
Unit on General Use 


Valves. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Jerguson Tress Gage & Valve Co, Ltd., London, Eng. 
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dustrial district manager at San Fran- 
cisco, sales promotion manager at Can- 
ton, Ohio, home office, and was in 
charge of government priorities and 
government contracts during World 
War 

In 1943 he was appointed advertising 
manager Industrial Marketing named 
him “Industrial Advertising Man of the 
year” in 1949 


James Anderson Named to Head 
New Tubing Section of NPA 


James S. Anderson, 
sales manager of The 
Tube Company, has 
of chief of the newly created Tubing 
Section of the Iron and Steel Division 
of the Industries Operations Bureau 
of the National Production Authority 
His headquarters will be in the offices of 
the NPA in the new general accounting 
office building, Washington, D. ¢ 

Anderson came t The Babcock & 
Wilcox Tube Company in 1941 after 
being associated for a number of years 
with the Steel and Tubes Division of 
Republic Steel Corporation 


assistant general 
Babcock & Wilcox 


assumed the duties 


Rockwell Company Advances 
Tillman to Sales Engineer Post 


J. M. Tillman, newly 
engineer for Rockwell 
Company, received his engineering de 
gree from Stanford Univ 1948 
When he joined the company he received 
his training at the home office in Pitts 
burgh before being transferred to th« 
Boston district office. He will make hi 
home in Manchester, ( while sell 
ing gas products and Nordstrom 

d and ( 


in Rhode 


appointed sales 
Manufacturing 


ersity in 


valves 


Islar nnecticut 
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Economy in short run special 
formed ports can be achieved by 
reference to Lenape for considero- 
tion and recommendation—when 
within this scope 


% Circular or Symmetrical Form. 

# Plote mode from %" to 4” 
goge, te 48” diameter. 

#% Forged Discs to 24” diameter. 

# Billets to 14° diameter up- 
set, forged and pierced. 


% Code welded composite ports. 
You are invited to send sketches 
or prints to our Engineering De- 
partment—they will give quick in- 
formation on service within ovr 


ronge. 


I 
LENAPE 


HYDRAULIC PRESSING 
AND FORGING CO 


Black, Sivalls & Bryson Makes 
Changes in Oil and Gas Division 


Ralph W. Nichols has rejoined Black, 
Sivalls & Bryson, Inc., as sales manager 
of its Oil and Gas Equipment division, 
and will have headquarters at Oklahoma 
City. Floyd C. Myers, manager of BS&B 
branch operations, has transferred his head- 
quarters from Kansas City to Oklahoma 
City, in accordance with the company’s 
policy of concentrating oil, gas and re- 
fining business at the latter point. 

After graduating from Kansas Uni- 
versity in 1926 with degrees in engineer- 
ing, Nichols served as chief engineer with 
the Wooded Hills Development Company 
for two years, and as chief engineer with 
the Darby Corporation for three years. 


He then joined BS&B serving successively 
as estimator, draftsman, engineer, project 
engineer, contact man and manager of 


re 


Black, Sivalls & Bryson’s 24-ocre Oklahoma City plant ix pictured, with dotted lines indicating 
the new plant and warehouse construction. Center foreground is the three-unit office building. 


24” 1.0. x 43” O.D. x 4” Boiler 
Seddie 


“2 
Press formed Rocket Nozzles 
5” throct 16” O.D. vent. 


20” x 24” Door for Gas Generator. 


LENAPE HYDRAULIC PRESSING & FORGING CO. 
1 DEPT. 106 


WEST CHESTER, PA, 


the Fort Worth sales office. From 1945 to 
near the close of 1950 he was sales man- 
ager for the Richmond Engineering Com- 
pany. 

Myers started with BS&B in 1929 as a 
clerk in the Tulsa office. He was later 
transferred to sales and service work in 
Texas, becoming a branch manager in 
1935. Five years later he was made 
assistant credit manager, assuming the 
duties of credit manager during the war 
period. Following that, he returned to the 
branches and became district sales man- 
ager for West Texas in 1946. 


Kanes Company Adds Special 
Division 





Petroleum Division 
National Airoil 


A Chemical and 
has been formed by 
Burner Company in Philadelphia to 
render specialized service to these two 
industries. William Ferguson, vice presi- 
dent will head the new division which 
will supply combustion equipment and 
act as fuel-furnace specialists 

Frederic Bauer, chief technologist, 
will head the technical staff, and John 
]. Griffin, chief engineer has been named 
to head the mechanical engineering staff. 


Wilson Names Head of Alcoa 
Succeeding Veteran Roy Hunt 

I. W. Wilson has been elected presi- 
dent of the Aluminum Company of 
America to succeed Roy A. Hunt, presi- 
dent of the company since 1928. Leon E. 
Hickman was elected vice president and 
general counsel; Arthur V. Davis re- 
tains the chair of the Board 

Wilson has been with Alcoa. for 40 
years. Modern Metals magazine recently 
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* 
BUY WILFLEY FOR COST- 
SAVING PERFORMANCE 


Companion to the famous 
WILFLEY Sand Pump 





WILFLEY Acid Pumps are ideally suited to handling the 
various corrosives, such as sulphuric acid and copper 
chloride, in the refining industry. Today, experienced re- 
finers in every part of the world depend on WILFLEYS g 
to deliver trouble-free operation. Actual production-line 
records prove the DEPENDABILITY of WILFLEY Acid Pumps—in stepped-up production 
and worthwhile power savings. For efficiency, economy and minimum maintenance, specify 
WILFLEY. 

Available in 10- to 2,000-G.P.M. capacities; 15- to 150-ft. heads and higher. Wetted 
pump ports furnished in machinable metal, alloy or plastic. Individual engineering on 
every application. Write or wire for details. 


A. R. WILFLEY aM SONS. Inc., Denver, Colorade, U.S.A. * New York Office: 1775 Broadway, New York City 
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elected him “Man of the Year” for 1950 
in recognition of his achievements 

Hunt ends a record-setting term as 
president of Alcoa to become chairman 
of the executive committee. He is the 
son of the late Captain Alfred E. Hunt, 
first president and one of the company 
founders. Hunt started in 1901 as a 
machinist’s helper 

Hickman is a senior 
Pittsburgh law firm of Smith, Buchanan 
and Ingersoll and has handled many 
important legal cases for Alcoa during 
his 25 years experience with the law 
firm 


partner in the 


De Laval Opens Houston Office 
Nilsen Is Appointed Manager 


De Laval Steam Turbine Company, 

Trenton, N. J., has appointed T. A. Nil 
sen district manager 
of the newly opened 
Texas district office. 
New district head- 
quarters will be in 
the Esperson Build- 
ing, Houston 

A. N. Sarich, who 
has been De Laval’s 
Southwest technical 
representative in Ok- 
lahoma and Texas, 
will continue in the 
same capacity and 
will make his head- 
quarters in the new 
Houston office De Nilsen 
Laval Steam Turbine 
supplied a number of the Southwest's 
major natural gas transmission lines 
with centrifugal high-pressure natural 
gas compressors 


Company recently 


Marsh Heads New J. B. Gill 
Branch Office in Tulsa 

J. B. Gill Company recently estab- 
lished a Mid-Continent Division with 
headquarters at 434 Mayo Building, 
Tulsa. Branch Manager will be Harry 
R. Marsh 

Marsh has directed the company’s 
compressor plant and gasoline plant de- 
sign activity for many years, and will 
organize the Tulsa office to function as 
an independent organization offering 
integrated engineering and construction 
service to the oil industry, the petro 
chemical and steel industries 


Fluid Controls Given 
New ACF Service Area 

Fluid Controls Company, Inc., Phila- 
delphia, has been appoimted by the 
Valve Division of American Car and 
Foundry Company, specialists in indus- 
trial control problems and control valves, 
as representative in the sale and servic- 
ing of ACF valves in Delaware, eastern 
Pennsylvania and western New Jersey. 
A subsidiary company, Fluid Controls, 
Inc.. New York, already represents the 
ACF Valve division in the metropolitan 
New York area 


Laclede-Christy Company 
Buys Paterson Brick Plant 
Laclede-Christy Company of Penn- 
sylvania has purchased the plant and 
physical assets of Paterson Fire Brick 
Company at Clearfield, Pa. This plant 
specializes in Clearfield County  stiff- 
mud clay refractory brick. Additional 
facilities will be added immediately 





The above statement was 
made by the Chief Engineer 
of a pipe-line station in Indi- 
ana concerning a set of Dura 
Seals installed on one of their 
pumps. These mechanical 
seals are on a main line Crude 
Oil service pump operating at 
3600 RPM, having a suction 
pressure varying from 10 to 
270 Ibs. and a discharge pres- 
sure into the line averaging 
700 Ibs. 

These single type Dura 


Seals have just completed five 





"“... paid for themselves in 
the first year of operation” 


years of continuous operation 
without shut-down. The Chief 
Engineer said that he had fig- 
ured up their previous cost 
of operation, including new 
sleeves once a year and labor 
involved, and that in compar- 
ison “. . . these Dura Seals 
have paid for themselves in 
the first year of operation.” 

Learn more about the 
economy of Dura Seal service 
by writing the Durametallic 
Corporation, Kalamazoo, 
Michigan, asking for Bulletin 
No. PR-174. 








Hays Corporation Names 
Riggs Engineering Manager 

The Hays Corporation has appointed 
Orval M. Riggs as manager of applica- 
tion engineering 
Riggs has had 18 
years experience in 
servicing and selling 
instruments and will 
work with custom- 
ers, consulting engi- 
neers and sales 
representatives to 
develop further ap- 
plications of combus- 
tion and industrial 
instruments and con- 
trols 

Graduate of Pur- 
due University, Riggs Riggs 
has been with Hays 
since 1937. Prior to his promotion he 
was chief project engineer in the sales 
department. He is active in The ASME 
and ISA 


Taylor Celebrating Centennial 
Year of instrument Manufacture 


This is centennial year for Taylor 
Instrument Companies of Rochester, N 
Y., a company that entered the refining 
field in 1859 by contributing etched-stem 
thermometers and hydrometers to the 
refining process. When the tiny partner- 
ship opened business in 1851 the books 
showed an inventory of $919 as total 
assets, and $600 of this was for “knowl- 
edge of the business.” It has since be- 
come a multi-million dollar corporation 
manufacturing some 8000 variations of 
basic products and distributing them all 
over the world 

George Taylor of Stoddard, N. H., 
opened business at the age of 19, and 
kept a journal, now in company archives, 
which reveals the old-fashioned young 
man from New England made his en- 
tries in shillings and pence long after 
the rest of the country had changed to 
dollars and cents 

Taylor got its first government con- 
tract from the U. S. Navy just prior to 
the Spanish-American War, and during 
World War II the company was se- 
lected prime contractor in the develop- 
ment, and manufacture of all 
process control instruments for the 
Gaseous Diffusion Plant of the Atomic 
Bomb Project at Oak Ridge 

Although instruments for individual 
use comprise the oldest part of the pres 
ent Taylor line, by far the largest is the 
industrial instrument division, which be- 
gan in 1896 with the acquisition of a 
firm making mercury-in-glass industrial 
thermometers for use on batch proc- 


esses 


design 


Celanese Chem Unit Expands; 
Personnel Changes Announced 

As a result of expanding activities the 
following personnel changes have been 
made by the Chemical Division of Cela- 
nese Corporation of America. Richard 
W. KixMiller has been named assistant 
general manager of the Chemical Divi- 
sion; Kenneth D. Bowen, plant manager 
at Bishop, Texas, will continue in that 
post and in addition becomes manager 
of plant operations of the Chemical Di- 
vision 

John H. Frick has been appointed 
plant manager of the new chemical plant 
to be built at Pampa, Texas, 50 miles 
east of Amarillo. Also moving to the 
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MANUFACTURERS HAVE 
THEIR CATALOGS FILED 
IN REFINERY CATALOG 


Sales Representati ve 


For More Than 300 Makers of 2000 


Types of Process Plant Equipment 


\\ HAT if there were more than 300 representatives 


with samples of 2,000 types of refinery, natural gasoline, 
and petrochemical plant equipment varying from gauges 
to fractionating columns waiting in your office tomorrow 


morning. Fantastic? Think a minute. Reach for your copy 





of Refinery Catalog. There in a single handy volume 
you'll see more than 300 companies with 2,000 samples 

. scaled down to fit your desktop. No wonder Refinery 
Catalog is the preferred source of buying information 
among refinerymen the world over. Find it quicker, easier 


—look it up in Refinery Catalog. 


UNIVERSAL 
EQUIPMENT 


REFINERY 


BUYERS 
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STEAM 


TURBINE 


ASSURES 

LONGER, EFFICIENT OPERATION 
ELIMINATES 

COSTLY BREAK-DOWN AND 


REPLACEMENTS 
7 


Designed to your specific require- 
ment. 


WRITE for complete details 


b 2 semen. 
MACHINE COMPANY 
New London 14, Conn., U.S.A. 


ESPECIALLY RECOMMENDED 
FOR USF IN THE 


Copper 
Sweetening 
Process 


TRIANGLE 
BRAND 


COPPER 
SULPHATE 


is preferred by leading refineries 
because of its high copper content, 
dependable uniformity and excep- 
tional purity and freedom from for- 
eign and inert matter 


99%+ PURE 


Quotations on request, on any 
quantity required. Shipments can 
be made from our nearest plant. 

PHELPS DODGE REFINING CORP. 


40 Wall Street, New York 5, N.Y 
230 North Michigan Avenue, Chicago |, II! 








Panhandle plant site are J. B. Phelps 
and Robert Clark, as production super 
intendent and resident engineer, respec 
tively 

William Orr will replace Vincent 
Anwyll, production superintendent at 
Bishop. Anwyll is now manager of the 
Edmonton, Alberta, plant to be erected 
by Canadian Chemical Company, Ltd., 
an affiliate of Celanese Corporation of 
America. David Keck, formerly at 
Bishop, has been transferred to Edmon- 
ton as assistant plant engineer 

H. K. Busch is promoted to assistant 
production superintendent at Bishop, 
and Barney C. Martin succeeds Orr as 
superintendent of the formaldehyde unit 
S. T. Ross replaces Busch as superin- 
tendent of the products purification unit 
and Joseph Neely succeeds Phelps as 
superintendent of the acetic acid unit. 


General Controls Promotes 
Angier to District Manager 


Glendale, 
of Fred 


General Controls Company 
Calit., has announced promotion 
H. Angier from 
branch manager in 
Baltimore to district 
manager t 
Philadelphi 
Baltimors 
branch office 
territory will include 
the District of ¢ 
lumbia, Maryland, 
Virginia, West Vir- 
ginia, eastern Penn- 
sylvania, lower New 
Jersey and Dela 
ware 

Angier will head 
quarter in the gen 
eral control office at Philadelphia and 
will direct sales and service activities 
tor automat temperature, 
level and flow controls 

B. Crandley, former sales engineer 

from the Philadelphia office, will suc 
ceed Angier at Baltimore 


Angier 


pressure, 


Foxboro Assembly and Testing 
Addition Nears Completion 


An additional 50,000 square 
be added to the area of The Foxbor: 
Company at Foxboro, Mass., with com 
pletion of a new one-story building that 
mnection between the 
buildings and a new 
warehouse recently 


feet will 


will serve as a Cf 
present tactory 
steel and aluminum 
completed 

The newest building will be used prin 
cipally for final assembling and testing 
of recorders and controllers for tempera- 
ture, pressure, liquid level, and flow. 
Transter of this activity from the older 
buildings will permit expansion of elec 
tronic and electric instruments depart- 
ments and other control equipment 
areas 

Further construction will include a 
new training school building which is 
still in the drawing board stage 


Burrell Corporation Moves 
To Consolidate Activities 


Burrell Corporation's offices and lab- 
oratories have been moved to a five- 
story building at 2223 Fifth Avenue, 
Pittsburgh, where the company will 
manufacture and distribute scientific ap- 
paratus and laboratory chemicals. Space 
has been allotted for a customer display 
room which will be added soon 


Does it have... 
full decking in good 
drift loss efficiency? 


ded nS | 


Use these 2 Fluor Services 
1. Let Fluor inaugu- 2. Let Fluor inspect 
rate a preventative for needed repair— 
maintenance pro- recommend on a 
gtam—{ree of charge. competitive bid basis. 


@ Inquire through any Fluor Office 
THE FLUOR CORPORATION, LTD. 
2500 sourm ATLANTIC BLYD., Los ancetes 22, catir. 
offices in 
NEW YORK ¢ CHICAGO + TULSA + HOUSTON + SAN FRANCISCO 








FOR THE SAFETY 
OF YOUR MEN IN 
REFINERIES AND 
NATURAL GASOLINE 
PLANTS 


ESCAPE DEVICE 


GLIDE TO 
SAFETY ON 
WEIGHT 
GERONIMO 
15 CBs. (Patent Applied For) 
GERONIMO will stand hardest wear and give 
unfailing protection to refinery and derrick men 
whose lives are endangered by fire, escaping 
gases or other hazards. 
EASILY ATTACHED OR REMOVED 
EXTRA STURDY CONSTRUCTION 
QUICKLY STRADDLED 


POSITIVE, INSTANT BRAKE 
BRONZE “No-Spark” SURFACES 
RECOMMENDED FOR 2” WIRE LINE 


sted Folder « 


NET 


— MANUFACTWRED BY — 


CHARLIE’S MACHINE WORKS 
PERRY, OKLAHOMA 
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Corey Elected President 


Olnres D cower ceed si REFINER CLASSIFIED ADS 


dent of Air Clocks, Inc., Huntington 
Station, New York RATES for Classified Ads are $8 per column inch. Minimum size one column inch. In smaliest 
This new company type size, figure 60 words per inch. Situations Wanted $4 per column inch. All classified ads 
was established to , in advance. Ten percent discount if three or more insertions are ordered at same time. 
m2 J COPY DEADLINE is 25th of month preceding date of issue. Send copy and checks to: Classified 
manufacture a line § Ad Department, Petroleum Refiner, P. O. Box 2608, Houston 1, Texas 
of air-powered tim- 
ing mechanisms 
Corey has been 
connected with vari- 


ous watch and indus- 
trial instrument man- : EXCELLENT OPPORTUNITY—for indi- Petroleum Engineer: B. 8. honor graduate 
. 7 - vidual or small established firm of manu- Eastern school. Sixteen years experience 
ufacturers tor more ’ / facturers agents in the Houston, Texas, including refinery construction, mainte- 
than 18 years, and area interested in working on commission nance, operation; laboratory and pilot 
is also president of basis as agents in protected Gulf Coast plant research; industrial lubrication engi- 
D: 1 z territory under Dallas firm directly rep- neering. Age 38, family. Available 30 days. 
anco nstruments, resenting four excellent lines of industrial Interested top level plant engineering or 
Inc and laboratory equipment backed by na- operation in petro-chemical plant or re- 
Air Clocks Inc C tional advertising. Engineering background finery Salary $7800. Box 192-R, c/o 
. , orey helpful. Box 1%4-R, c/o PETROLEUM PETROLEUM REFINER, Houston, Texas. 
is owned jointly by REFINER, Houston, Texas 
Danco and Moore Products Company 
of Philadelphia 


. * * 7 * . * * a * * * * + 

















Engineer, mechanical, 35, BME, PE, 


Calco Appoints Dr. Wellman LIQUIDATING two years with tank fabricator, five 


Dr. Victor I Wellman has been years refinery, four years chemical 


named direc tor of the Pre cess Engine er- THE TEXAS co FORMER plant. Estimating, design, eonstruction. 
Box 193-R, c/o PETROLEUM RE- 


ing Department, Calco Chemical Divi 


sion, American Cyanamid Company. He WEST DALLAS REFINERY FINER, Houston, Texas. 


will direct process development and 
chemical engineering activities which Fractionators Pressure Drums - Fur 


were merged to form the Process Engi- ace Air Compressors Pumps 
Exchangers - Instruments 


neering Department ' : . a 
Holder of two graduate degrees from fer Complete Inventers Professional Engineer 


the University of Washington, Wellman Write or Call 
was associated with the Good Chemist -Engineer (39), opening of- 


B. F 
- . ' , » 
rich Company for 15 years, and later Dallas R finery Pp ject fice and laboratory in Pittsburgh 
7 t } R ry Greeff c IDs bef e ro for practice of chemistry and chem- 
with ‘reer = \ompany _ Sesore P. O. Box 5624 Phone FE-6566 ical engineering, looking for con- 
joining Calco in 1945. Since 1949 he ct ba —< —_ sulting position 
Dallas, Texas . 
| Presently in charge of technical 

















has been associate director of Process 

pment operations of integrated oll refinery 
. producing complete line of petro 

leum products ranging from jet 

fuel to petrolatum, lube oils and 


4 4 rust preventives. 
es rgam on Eighteen years record of accom- 
plishment in research, pilot plant 


1 


Devel 





4 and full scale operations with lead 
Available ing companies in petroleum, electri- 
eal and general manufacturing. 

. : Complete details on request. 
One of our clients—a well-established sales Educated Cornell University and 
organization in Metropolitan Philadelphia ‘ist me work with you im proc- 
—is interested in additional accounts for ess development, research, trouble 

mechanical ui CHEMICAL shooting and rush jobs 

epeste equipment used by Emerson Venable Phone 
Y, O1L INDUSTRY and GEWERAL 6111 Fifth Avenue Pittsburgh, Pa. 
INDUSTRY. Pittsburgh 32, Pa. Hi-land 1-8045 


Please address your inquiry to Michener & 


Holland Advertising Agency, 2100 Lincoln. 
Liberty Building, Philadelphia 7, Penna. 














ENGINEERS 


Browning Moved to New York Process (Chemical) 


UNIFORM, CLEAN Transfer of J. M. Browning from Engineers 
Westcott & Greis, Inc., Houston, to the 
ACCURATELY THREADED American Meter Company’s New York Construction Engineers 


office has been announced. He will assist 


STRICT ADHERENCE TO A. B. Cloud, district sales manager Project (Mechanical) 


SPECIFICATIONS Engineers 
To Work On 


VICTOR alloy Studs ond Bolts have met the exacting EXCE t-$O Petroleum, Petro-Chemical 


standards of the oil industry for more then 30 years. SEPARATORS and Chemical Projects 
Victor ad eccustomed te meeting your requirements Coalesce and remove al! Write in complete detail, giving posi- 
of quolity, price and delivery. Try VICTOR. free water from light pe tions held, references, education, salary 


next time you need ony fastening. troleum products expected. Personal interview can be ar- 


Write for the new, easy to use — 


VICTOR catalog. j , WARNER Lewis Address Personnel Department 
E. B. BADGER 


VICTOR PRODUCTS CORP _ Company & SONS COMPANY 





Ramage pee il all ee 
~ 


75 Pitts St., Boston, Mass. 
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A NEW HIGH 
in Heater 
. Efficiency 








50% MORE YIELD...PRACTICALLY NO MAINTENANCE 


with 
)HEATER 


Selas Gradiation brings a new, high efficiency to petroleum processing, new econo- 
mies and increased daily production of high octane gasoline and distillates. Product 
quality has been improved at lower costs. 


Selas Gradiation is based upon a new technique of applying gas as an industrial fuel. 
Combines high temperatures, fast, automatic operation and precise control of 
radiant heat. Provides outstanding fuel economy. Gives flexibility in shaping the 
time-temperature heat curve to meet exact requirements. Selas Gradiation assures 
new profitable possibilities for large and small refinery operations. 


Study Selas Heater Features! 
Has true radiant wall principle, radiating 
heat at controlled rates to tube surfaces . 
Requires less tube surface. Counter current 
heat flow is efficient. Pressure drop is low. Coil 
residence time is short. Rate of heating curve 
can be controlled and fuel efficiency is high. 


Get this Book! 
You'll want this valuable, well-illustrated 16- 
page book, that tells how to increase your heat 
ep operations +... improve quality, 
rom crude distillation to vapor superheating 
Write today for free copy of Selas Gradia- 
tion Heater 
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When The New Oil Era 
Dawned At Spindletop 


ie 
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p++. = 
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LUNKENHEIMER VALVES 


Were Already Established 
As Oil Industry Favorites 





Spindletop gushed . . . and the rush was on. Half a century ago, 
oil became an industry in the Southwest, when the fabulous strike 
at Beaumont, Texas, opened new horizons to a growing nation. 
ho ge ne And the new oil era was ushered in by Lunkenheimer valves, 
STEEL GATE. established favorites since the earliest days of petroleum process- 
ing. As the vast networks of oil transportation and storage systems 
spread across America, Lunkenheimer valves were there to control 
them. Today, they are still unmatched for round-the-clock 
petroleum service. 
Today's widely-used Lunkenheimer Fig. 1751 is a Steel Gate Valve, 
rated at 150 Ibs., and especially engineered for oil service. It’s 
available in sizes from 2 to 24 inches, with special trim for 
lubricating fluids. Modern end-seated rings can’t warp as they’re 
tightened . . . seal against the body wall to prevent internal 
corrosion. The wedge rises clear for streamlined flow that reduces 
turbulence and keeps pressures high. You can repack the Fig. 1751 
while it’s fully — and under pressure. And you'll like the extra 
wear you get from its sturdy stem-threads and carbon steel 
pressure-parts. 
onheslaieer Oil Industry Valves,” a catalog-brochure in color, 
describes more than 50 popular “service engineered” valves for 
the petroleum processing field. Your free copy is available from 
The Lunkenheimer Co., Box 360G, Cincinnati 14, Ohio. 
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ENGINEERS TO THE 
REFINING INDUSTRY 


For a complete new refinery, or a simple job of modern- 
ization, you'll find Koch's 26 years of experience invaluable. This 
experience is a “plus” that costs you nothing extra. We invite you 


to “Call on Koch” to discuss your next project. 


THE KOCH ENGINEERING COMPANY, INC. 


DESIGNERS @ MANUFACTURERS @ BUILDERS ® 335 WEST LEWIS STREET @ WICHITA, KANSAS 
British Associates: Messrs. A. F. Croig & Co., Ltd., Paisley, Scotland 
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SIDE ENTERING AGITATORS 


Simple - Foolproof - 
Completely Dependable 


The continuous service delivered 
faithfully by Patterson Type OPGM 
be serps is uninterrupted even 

repacking is required. A great 
advance in stuffing box design per- 
mits tightening or repacking with- 
out disturbing original alignment — 
without stopping the machine! 
Write for descriptive bulletin today. 


Rooker Conger f 





The Patterson Foundry and Machine Company 
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